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It is the final year of the Millennium Development 
Goals, and yet Tanzania is behind on goal number 
5: improving maternal health. Fertility rates remain 
high with regionally up to seven children per woman, 
and half of the women deliver their child at home 
without skilled birth attendant, resulting in one 
of the highest maternal mortality rates. Although 
evidence is mixed, women’s empowerment is likely 
to improve maternal health, as power relations 
affect decisions regarding family planning and 
health care uptake. Moreover, it is plausible that 
there is a reciprocal effect from maternal health to 
women’s empowerment, yet little evidence exists 
to date. Women’s status is strongly related to their 
success in fulfilling their reproductive role, and 
having children is likely to increase women’s status 
in the household. But what if a woman cannot 
conform to the expected role, if she “fails” the role 
of reproduction and childrearing, would that reduce 
her status? Moreover, does the birth of children 
affect women’s labour participation, and therefore 
her possibilities to generate an income? And what is 
the effect of fertility decisions for the investment in 
empowerment of the next generation: are children 
in large families less likely to attend school? Using 
unique panel data from the Lake Zone Region in 
Tanzania, this study sheds light on some of the causal 
linkages between power and pregnancies.
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1.1 | PRObLEM STATEMENT
With fertility rates up to 7 children per woman, an unmet need for family planning of over 30 per 
cent, half of the women delivering their child at home without skilled birth attendant and still one 
the highest maternal mortality rates, Tanzania is lacking behind on Millennium Development Goal 
number 5: improving maternal health. Reproductive and sexual health and rights have been at the 
centre of attention since the 1994 International Conference on Population and Development in 
Cairo (G. Sen & Batliwala, 2000), seeing women’s health and wellbeing as important in their own 
right, yet progress is slow in Eastern Africa. Focusing on safe motherhood (health of women during 
pregnancy, childbirth and postpartum period) and its risks, we distinguish three main phases: before 
pregnancy, during pregnancy, and at child delivery. 
 First, important risk factors for maternal morbidity and mortality are the so-called four ‘too’s’: too 
many, too soon, too young, too old. Family planning is a means to control the number and spacing of 
children, which is not only medically relevant. It may also have important economic consequences, 
as it allows a household to make savings, to invest more in each child and hence reduce poverty in 
the next generation (Cleland et al., 2006; UNFPA, 2005). Second, during pregnancy, whether or not 
to seek antenatal care is an important decision, as early recognition of possible complications can 
save lives. Antenatal care helps women identify danger signs and symptoms of health problems, 
and it also provides important medical care, such as tetanus toxoid immunisation and the provision 
of iron tablets, folate supplements and malaria pills (WHO, 2003). Third, at childbirth, one needs to 
decide where to deliver the child. A major risk for maternal health is caused by home delivery. In 
East Africa home deliveries are rarely attended by a trained professional, so that complications are 
frequently belatedly recognised. This combined with long travel times and the lack of adequate 
transport means, often makes it impossible to receive timely emergency obstetric care at a hospital 
(Urassa, Massawe, Lindmark, & Nyström, 1997). 
 A large share of maternal deaths could be avoided with timely adequate treatment. As such, 
delay is a major contributor. Thaddeus and Maine (1994) distinguish three types of delay: in seeking, 
in accessing, and in receiving care. Decision-making processes are part of the first phase. When and 
how many children to have, and whether and where to seek pre-natal and delivery care, are crucial 
decisions that directly influence the health and survival prospects of women and their (unborn) 
child. However, as these decisions are made within the context of a household or family, they might 
be outside the control of women themselves (e.g. S. Becker, 1996; Urassa et al., 1997). Whereas men 
are generally considered the most dominant decision-makers in family planning issues, literature 
shows a mixed picture when it comes to maternal health care in Tanzania. A study by Pembe et 
al. (2008) shows that husbands and relatives (especially the mother-in-law) are the main decision-
makers in maternal referrals. To the contrary, Danforth and colleagues (2009) describe that when 
spouses disagree on the location of delivery, the woman’s opinion is more influential in the final 
decision.
 In analysing both the determinants and consequences of reproductive health problems, a 
growing number of studies have focused on the relationship between women’s empowerment 
and safe motherhood. Blanc (2001, pp. 190-191) describes that power relations can influence 
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reproductive health indirectly – through violence, which in turn affects health – and directly, by 
influencing the ability to acquire information, to decide and to act, such as the uptake of services 
or negotiations for condom use. Following this latter idea, most scholars consider empowerment 
as a determinant of safe motherhood and access to health services. Some have focused on 
economic empowerment as predictor, others at maternal education, mobility and intra-household 
decision-making power. Whereas education and mobility are usually found to be positively related 
to reproductive health care use (e.g. Abadian, 1996; S. Bloom, Wypij, & Das Gupta, 2001; Furuta 
& Salway, 2006; Lindelow, 2008; Schuler, Hashemi, & Riley, 1997), results on other empowerment 
indicators are slightly more mixed. For example, a study from Indonesia found a positive relationship 
between female asset ownership and the use of prenatal and delivery care (Beegle, Frankenberg, & 
Thomas, 2001). Similarly, in their article relating women’s empowerment, micro credit programs and 
contraceptive use, Schuler et al. (1997) found that economic security positively affects the use of 
contraceptives. However, the ability to make small or large purchases did not show such an effect. 
While some studies found no evidence at all that female decision-making power contributes to 
the use of antenatal care and delivery care (S. Bloom et al., 2001; Furuta & Salway, 2006), others 
did find such an effect on some health outcomes. For instance, Hou and Ma (2011) conclude that 
women’s involvement in intra-household decision-making does influence pre- and postnatal care 
as well as the presence of a skilled birth attendant, but fails to explain the variance in institutional 
birth. Similarly, according to Hindin (2000) female decision-making power is positively related to five 
out of six family planning variables under study, but is unrelated to current modern contraceptive 
use. Finally, in her study in Nepal, Allendorf (2007) contradicts some previously discussed papers by 
stating that participation in decision-making is relevant in explaining antenatal care. However, she 
finds no such relation with delivery care. Where a significant correlation is found, it supports the idea 
that women’s empowerment is an important predictor of safe motherhood.
 Whereas these scholars have focused on women’s empowerment as a determinant of 
reproductive health (Power affecting pregnancies), little is known about the inverse relationship: 
the influence of reproductive health on empowerment (Pregnancies affecting power). Malhotra 
(2012) describes various pathways how fertility decline might benefit women’s empowerment. If 
fertility decline is accompanied by a declining economic and social value of children (especially in 
patriarchal societies), there will be less incentives to enforce sexual control of women. Moreover, 
fertility decline implies spending less time on childrearing, potentially increasing productive time 
and enabling women to pursue other non-reproductive goals. Whereas Malhotra focuses on a 
long term macro trend of fertility decline including shifts in norms and values, this thesis focuses 
on shorter term individual and household level changes. In developing countries, women’s status 
is strongly related with their reproductive role: dropping shortly after marriage, rising slowly with 
age and the number of children, peaking when the woman is mother-in-law and grandmother 
(Das Gupta, 1995). Moreover, childless women tend to be stigmatised (Boserup, 1985; Larsen, 
Hollos, Obono, & Whitehouse, 2010; McCloskey, William, & Larsen, 2005). Several other studies have 
confirmed that women might be held responsible by their spouses for the pregnancy loss or for 
being ‘too expensive’ when medical care is needed (Storeng et al., 2008). As such, it is plausible that 
maternal health affects women’s empowerment.
210223-L-bw-Westeneng
23 Introduction | 
1
In sum, although an increasing body of studies is looking at the linkages between women’s 
empowerment and safe motherhood, most studies only focus on empowerment as cause and 
not as effect. In addition, mostly cross-sectional data is used, which does not allow scholars to 
assess causality. The mixed evidence described above, suggests results are likely to be context-
specific. Policymakers could benefit from clearer evidence on the causal relations between various 
empowerment dimensions and indicators and reproductive health outcomes in specific settings. 
This thesis adds to the literature in three ways. First, it brings the two concepts of empowerment and 
safe motherhood together in a dynamic way, focusing on both the causes and consequences. The 
central research question of this thesis is therefore 
How are women’s empowerment and safe motherhood causally related?
Secondly, it provides clearer evidence on which empowerment dimensions is related to which phase 
of the reproductive cycle. Thirdly, it does so using unique panel data from the Lake Zone region 
in Tanzania. In this chapter, first a description of the research setting is sketched, followed by the 
theoretical section discussing the main concepts of this thesis: safe motherhood, empowerment, 
and causality. Based on this theoretical section, the research questions are formulated and presented 
in section 1.4. Thereafter, the methodological approach is described and the chapter ends with an 
outline of the thesis. 
1.2 | SETTING
Tanzania is the largest country in East Africa, with a population of 41 million people. The majority 
of the population lives in rural areas and agriculture is the main economic activity, employing over 
80 per cent of the population. Between 2000 and 2010 the country experienced a steady growth 
in GDP of 7 per cent, except for the years 2008/2009 due to drought and the global financial crisis. 
Despite this growth, poverty rates only decreased marginally, not meeting MDG 1 (URT, 2011). With 
a life expectancy of 61.5 years and a human development index of 159 (out of 187 countries) in 2013, 
Tanzania remains one of the low developed countries (UNDP, 2014). 
Research location
To investigate the causal linkages between women’s empowerment and safe motherhood, we 
selected the Lake Zone region (consisting of three regions bordering Lake Victoria: Kagera, Mwanza, 
and Mara; see Map 1.1) in Northern Tanzania as study area, because contraceptive use is among the 
lowest in the country, and fertility rates and the proportion of home deliveries among the highest, 
resulting in high reproductive health vulnerability. The area is characterised by a patriarchal system, 
where polygynous marriages are relatively common. It is a predominantly rural region, dominated 
by agriculture and some fishing activities. 
Women’s roles & empowerment
Among the key assets of rural families in Tanzania are land, livestock and labour. In most areas, 
women are usually excluded from ownership or inheritance rights over land. Men generally have 
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authority in decision-making concerning food production and sale of food crops, yet women work 
on average more hours on the land compared to men, reflecting distinct gender roles (Ellis & Mdoe, 
2003; Holmboe-Ottesen & Wandel, 1991). In 2004, 86 per cent of the women in the country were 
employed, most of them in agriculture (NBS, 2005), however most women’s work is unpaid. Women 
are less likely than men to have the full say over their earnings, especially in rural areas. Moreover, 
men have a larger control over decision-making regarding daily household issues. Rural women are 
considered the upholders of traditional life, and are idealised as both hard-working and fulfilling the 
role of care-taker of the family and children (Haram, 2005, p. 213). Marriage at a young age, large 
age differences between spouses, polygyny and low educational level of women reflect women’s 
low status. Women sometimes have little say in their own marriage and divorce, as well as in major 
decisions for their children (Boserup, 1985). Due to increased economic involvement of women, and 
unemployment among men, these patriarchal relations have eroded in the past decades, and are 
challenging the traditional role of men as breadwinner. 
  Nationwide, women’s participation in decision-making in the household has slightly increased 
between 2004 and 2010. Yet, the Lake Zone shows a relatively strong decrease. Specifically, the 
percentage of women who state that they alone or jointly with their husband decide about their 
own health care decreased from 80.8 per cent (highest in the country) in 2004 to 54.5 per cent 
(among the lowest) in 2010. In another empowerment dimension, the attitude to domestic violence, 
we see a similar trend. In 2004, in the Lake Zone, 52.1 per cent of the women agreed with a husband 
beating his wife in at least one of the five situations described in the survey (being among the lowest 
in the country), which increased to 73 per cent in 2010 (the highest percentage in the country). 
Nationwide, the trend showed the opposite direction (a decrease from 59.6 to 53.5 per cent) (NBS, 
2005, 2011).
Fertility & Safe motherhood
Figure 1.1 presents a proxy of the demographic transition in Tanzania between 1950 and 2010. As 
shown, under five mortality rates (per 1,000) has dropped considerably. Fertility rates remain quite 
high though, resulting in a strong population growth. Although fertility rates do not yet follow the 
sharp decline of under five mortality, fertility rates have dropped from almost 7 children per woman 
up till 1980 to 5.4 in 2010. There are strong regional differences within Tanzania, though, with the 
Lake Zone region having one of the highest fertility rates: 7.3 in Kagera, 6.3 in Mwanza and 7.0 in 
Mara (NBS, 2005). Adolescent fertility is very high. In the Lake Zone region 34.7% of the women 
aged 15-19 years have started childbearing (which is considerably higher than the national figure 
of 26%) and the median age at first birth is 19.1 years (NBS, 2005). According to Caldwell’s theory 
of intergenerational wealth flows, high fertility is an economically rational choice for insurance 
value and the value of children’s work in a farming dominated society. Contrary, in a labour-market 
dominated situation the value of education is high, making it beneficial to invest in education, which 
in turn – due to financial limitations – leads to fertility decline and better spacing (Caldwell, 2005). 
Mosha and colleagues (2013) come to similar conclusions, as they show that preferences for the 
number of children differ per type of area. In the rural areas of Mwanza, men and women perceive 
children as an important economic asset, as labour force in the family farm. The preferred number 
210223-L-bw-Westeneng
25 Introduction | 
1
Map 1.1 | Map of Tanzania and the Lake Zone Region
Source: Tanzanian Ministry of Foreign Affairs and International Cooperation, retrieved from http://www.foreign.go.tz/
tanzania, December 27th 2014.
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of children is therefore rather high. In urban areas, people point to the high costs of living, resulting 
in a preference to reduce family size. Furthermore, couples do not always agree on the ideal family 
size, with husband tending to prefer more children than women (Bankole & Singh, 1998). To regulate 
population growth via fertility reduction, the Family Planning Association of Tanzania (UMATI) 
introduced family planning services in 1959, followed by a National Child Spacing Program and a 
five-year National Family Planning Program in the 1980s. Since that time, modern contraceptives 
have been made available country-wide (Hollos & Larsen, 1997). Despite these efforts, the country is 
characterised by low and only slowly increasing contraceptive use: 27 per cent of married Tanzanian 
women are currently using a modern method. But the figure differs sharply per region, with 24, 
12, and 10 per cent in Kagera, Mwanza and Mara respectively. The estimated unmet need of family 
planning is 33 per cent in the Lake Zone (NBS, 2011).
Figure 1.1 | Total fertility rates (TFR), under five mortality (UFM) (per 1,000 live births) and population 
between 1950-2010
Source: Own graph based on statistics from Population Division of the Department of Economic and Social Affairs of the 
United Nations Secretariat, World Population Prospects: The 2012 Revision. 
Non use of contraceptive methods is partly due to the fear of side effects. In addition, women are 
afraid they are perceived as unfaithful spouses if they suggest to use contraceptive methods. In 
general, men show a lack of interest and involvement in family planning issues, reflected by scarce 
communication between spouses on the topic, yet they are still considered the most dominant 
decision-makers in this issue. Some women admit using contraceptives covertly; most others are 
afraid they would be discovered if they would do so (Caldwell & Caldwell, 2002; Mosha et al., 2013). 
Hence, fertility decisions are not straight forward, often resulting in a non-decision, as shown by the 
lack of communication between spouses on the topic.
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Since the 1960s, the Tanzanian government has shown a strong commitment to improve health 
care access to all citizens. In 1974 a maternal and child health policy was developed, and in the early 
1990s Tanzania was one of the first Sub-Saharan countries to formulate a specific safe motherhood 
policy, which, after the ICPD in 1994, was followed by a comprehensive strategy for reproductive 
health and child survival, with safe motherhood as one of the focal areas. Although the commitment 
has been strong, policy implementation has been poor and inconsistent, hampering the decline 
in maternal mortality, although it has shown modest progress. The ratio first increased from 529 
deaths per 100,000 live births in 1996 to 578/100,000 in 2004/5, after which it declined to 454 per 
100,000 live births in 2009/10 (URT, 2011). More successes are made on under five mortality, which 
rapidly declined since 1999. Moreover, Tanzania has a high coverage of antenatal care, 94 per cent 
of pregnant women visit a health facility at least once, and 62 per cent adheres the WHO guidelines 
of at least four visits (although there are clear differences between rural and urban areas: 58.5 versus 
71.4 per cent respectively). This is largely due to the fact that almost all facilities provide this service, 
and there seem to be few financial barriers (NBS, 2005; Quijada & Comfort, 2002). Yet, the median 
gestational age of the first visit is 5.4 months, which is much later than the 16 weeks recommended 
by WHO. In addition, the quality of the services provided could be improved (Magoma et al., 2011). 
 Although seeking antenatal Care (ANC) services is high, the percentage of women delivering 
in a health facility with a skilled birth attendant is low, contributing to the high ratio of maternal 
mortality. As roughly only half of the women deliver with a skilled birth attendant present, the MDG 
target of 90 per cent in 2015 is unachievable (URT, 2011). There are strong regional differences, 
with 19 per cent of the urban population delivering at home versus 61 per cent in the rural areas 
(NBS & Macro, 2007). To increase the proportion of births delivered at health centres, the Tanzanian 
government has set up an exemption scheme to reduce access barriers to quality care. However, this 
exemption scheme is not always consistently applied, especially the costs for caesarean-sections 
remain high (Quijada & Comfort, 2002). Emergency obstetric complications such as eclampsia and 
ante partum haemorrhage are important risk factors for maternal death, yet these conditions can 
only be treated in hospitals, which comprise of only 3 per cent of all facilities and which are often 
difficult to reach by the rural poor, especially since only 40 per cent of all facilities have a system of 
emergency transportation (MoH, 2008; NBS & Macro, 2007).
1.3 | CONCEPTuAL FRAMEWORk 
The main research question is 
How are women’s empowerment and safe motherhood causally related?
and includes three main concepts to further explore: reproductive health or safe motherhood, 
women’s empowerment, and causality. In this section, each concept is discussed, starting with 
defining safe motherhood and reproductive health. 
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Safe motherhood & Reproductive Health
Prior to 1985, most policy focus was on infant and child survival and health, but when the WHO 
provided the first ‘guestimates’ of maternal mortality in 1985, the relative neglect of maternal health 
(expressed by the relatively famous words: ‘Where is the M in MCH?’) led to the launch of the Safe 
Motherhood Initiative in 1987 during the Safe Motherhood Conference in Nairobi (AbouZahr, 
2003; Rosenfeild & Maine, 1985). This global movement aimed at reducing maternal morbidity and 
mortality in developing countries (FCI, 2007). Safe motherhood therefore focusses on the health of 
women during pregnancy, childbirth, and the postpartum period. The 1994 International Conference 
on Population and Development in Cairo placed safe motherhood in a more comprehensive context 
of sexual and reproductive health and rights. The definition of reproductive health commonly used 
adopted at this conference, starts by stating that “Reproductive health is a state of complete physical, 
mental and social well-being and not merely the absence of disease or infirmity, in all matters 
relating to the reproductive system and to its functions and processes (WHO, 2004, p. 8).” It follows 
by describing that every person has the freedom to decide if, when, and how often to reproduce, 
i.e. every pregnancy should be intended. This includes the right to family planning methods and 
health care services to safely go through pregnancy and childbirth. The definition also includes 
sexual health, stating that every person has the right to a satisfying and safe sex life, free of coercion 
and infection (Dejong, 2006, p. 1160; WHO, 2004, p. 8). This reflects a paradigm shift, strengthening 
the linkages to human rights. For safe motherhood this implies that all women are entitled to good 
health and quality health care.
 The definition of reproductive health is broader than the focus of this thesis, as this thesis focuses 
on maternal health, yet we do use the term interchangeably with reproductive health. We follow 
the three main phases of the reproductive cycle as described in the introduction, and distinguish 
between service uptake and health outcomes: 1) before pregnancy, focusing on family planning, 
measured by the use of contraceptive methods and women’s fertility (number of children); 2) during 
pregnancy, including antenatal care and pregnancy loss (miscarriages and stillbirths); and 3) at 
(and after) childbirth, including the place of delivery and child mortality. Within demography, child 
mortality refers to mortality of children aged 0-5 years per 1,000 live births. Within Chapters 3 and 5 
of this thesis, we refer to child mortality as the death of a child (born to the woman under study) of 
any age. Unfortunately, no information is available on maternal morbidity and mortality. Table 1.1 
provides an overview of these three phases and the indicators of safe motherhood included in this 
thesis. 
Table 1.1 | Key phases and indicators of safe motherhood
Phase in RH cycle Service uptake Safe motherhood / outcomes
Before pregnancy Contraceptive Use Fertility
During pregnancy Antenatal Care Pregnancy loss 
At & after child delivery Place of delivery Child mortality
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Empowerment
Although the concept of “empowerment” has been used in rather diverse settings, most definitions 
and operationalisations show some consensus regarding its meaning and measurement dimensions. 
Several key terms, such as choice, control, and power are usually included to point to women’s 
ability to make decisions, to assert control over resources and one’s own life. Kabeer (1999b, pp. 
436-437) defines it quite clearly: Power is seen as the ability to make choices and consequently 
disempowerment points to inequality in choices, to be denied choice. A distinction is made between 
power over, referring to the ability to assert goals even if other persons are opposed, and power to, 
referring to the ability to act (Blanc, 2001, p. 189). 
 Two labels regularly applied in the literature are ‘status’ and ‘autonomy’. Mason (1986) uses 
‘status’ as access to, and control over material and social resources in several layers of the society. She 
stresses that access to is not equal to control over resources: “Control implies the ability to dispose of 
the resources while access implies only the right to use or consume it with the permission of those 
holding the right to dispose it (ibid., p. 292).” The idea of access to and control over resources and 
independence in decision-making is more recently captured by the concept of ‘autonomy’, whereas 
status is defined as the relative position in the society (Abadian, 1996). In a similar vein, Naila Kabeer 
(1999b) distinguishes three components of empowerment: resources, agency and achievements. 
Resources – either material, human or social – are considered catalysts or inputs for empowerment, 
and therefore used synonymously with ‘enabling factors’ or pre-conditions. Examples of frequently 
used indicators are employment and education. Agency refers to “the ability to formulate strategic 
choices, and to control resources and decisions that affect important life outcomes” (Malhotra, 
Schuler, & Boender, 2002, p. 9). Achievements are the welfare outcomes of the process. The terms 
‘autonomy’ and ‘agency’ are thus interchangeable. Kabeer (1999b) argues that together, resources 
and agency constitute the concept of ‘capabilities’ as referred to by Sen (A. Sen, 1985, 2009). Next 
to agency, Narayan (2005, p. 6) distinguishes the opportunity structure, referring to the “broader 
institutional, social, and political context of formal and informal rules and norms within which actors 
pursue their interests.” Hence, the opportunity structure is an important enabling or limiting factor. 
 This thesis largely builds on Kabeer (1999b) in defining empowerment as the ability to make 
choices, and to distinguish between resources, agency and achievements. However, we do not 
concur with Kabeer in her sole focus on empowerment as a process, coming from a powerless 
situation, indicating that people with power and the ability to make choices are not necessarily 
empowered. Although sharing the idea of a process, we do not support the idea that people with 
power are not necessarily empowered. Therefore, this thesis follows Dixon-Mueller (1998) in focusing 
not only on empowerment as a process (becoming empowered), but also distinguishing levels or 
conditions of empowerment (being empowered). 
 The concept of empowerment is of a complex nature because it comprises different dimensions 
and settings. When studying the consequences of empowerment on reproductive health care 
decisions or vice versa, we should be aware that such effect may vary across different empowerment 
dimensions. Different dimensions may also display differential effects on achievements in 
reproductive health care use, as shown by several authors. Bloom, Wypij & Das Gupta (2001), for 
example, find that freedom of movement has a strong positive relationship with antenatal care 
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use and delivery care, but two other empowerment indicators, control over financial resources and 
decision-making power, do not. In an effort explaining contraceptive use in Pakistan, autonomy in 
decision-making was found to be a significant predictor, yet autonomy in movement was not (Saleem 
& Bobak, 2005). Schuler, Hashemi & Riley (1997) describe eight dimensions of empowerment: 1) 
freedom of mobility; 2) relative freedom from domination within the family; 3) economic security 
and contributing to family support; 4) ability to make small purchases; 5) ability to make larger 
purchases; 6) involvement in major decisions; 7) political and legal awareness; and 8) participation 
in public protests and political campaigning. Out of these eight dimensions, only the first three 
showed a significant effect on contraceptive use. 
 In the literature on reproductive health, there are numerous indicators of women’s empowerment 
(or ‘status’ or ‘autonomy’ as referred to regularly), most of which could be categorised into three 
main dimensions of empowerment: economic, socio-cultural and familial/interpersonal. They 
strongly align with three out of six dimensions – economic, socio-cultural, familial/interpersonal, 
legal, political, and psychological – as presented by Malhotra and colleagues (2002). This distinction 
permits that having power in one dimension does not necessarily imply having power in another 
dimension, even in the same setting. Molhotra and colleagues also opt for an operationalisation 
of the concept of empowerment based on the level of social aggregation: household, community, 
regional, national, and global level. In this thesis, we only focuses on the lowest level of measurement 
and analysis: individual and household. 
 This thesis follows the three dimensions most often related to reproductive health. Table 1.2 
presents an overview of the dimensions and indicators included in this thesis. Within the economic 
dimension, we include employment – broadly defined, including all economic activities – and the 
financial contribution made to the household income. In the socio-cultural dimension we include 
education. Finally, we include two sub-domains within the interpersonal dimension: bargaining 
power; and bodily integrity. The interpersonal domain of empowerment points to the relational 
factor of empowerment. Empowerment can be relational at several levels (e.g. bargaining power vis-
à-vis social norms), but is limited to intra-household dynamics in this thesis. The basis of bargaining 
power is the assumption that spouses (or broader: family members) differ in their preferences, hence 
they bargain with decision-making power as outcome (Agarwal, 1997; Mabsout & Van Staveren, 
2010). Being one of the empowerment dimensions closest related to reproductive health, we define 
bodily integrity as women’s control over and autonomy of one’s own body, which includes control 
over sexuality and the absence of domestic violence (Mathur, 2008; G. Sen & Batliwala, 2000). In 
this, we largely follow Nussbaum’s definition of bodily integrity (2000, p. 78): “Being able to move 
freely from place to place; having one’s bodily boundaries treated as sovereign, i.e. being able to be 
secure against assault, including sexual assault, child sexual abuse, and domestic violence; having 
opportunities for sexual satisfaction and for choice in matters of reproduction.” As such, Nussbaum’s 
concept of bodily integrity is founded in the idea of a person as an autonomous subject, being in 
control of and the sole authority in making decisions about her or his own body (Patosalmi, 2009, 
p. 128). Some scholars consider bodily integrity as a prerequisite for empowerment (Mathur, 2008), 
others as capability or human or sexual right (Nussbaum, 2003; Robeyns, 2011; G. Sen & Batliwala, 
2000). In this thesis, we consider bodily integrity as part of the interpersonal domain of empowerment 
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(Lee-Rife, 2010). According to Basu and Koolwal (2005) bodily integrity might be one of the strongest 
indicator of empowerment. Whereas other forms of autonomy might not be resisted as they could 
benefit the entire household, bodily integrity is mainly focused on women’s own self-esteem, rather 
than making them better wives or mothers. In this definition, empowerment – and especially bodily 
integrity – closely links to the definition of reproductive health, through the linkages with “(human) 
rights”. Whereas reproductive health and safe motherhood is defined in terms of having the right to 
health, empowerment refers to the ability to act upon this right. 
 Some of the dimensions do overlap, specifically, bargaining power is partly measured by a 
proxy for the control over household expenses, which could be included in both the economic and 
the interpersonal dimension. Following Kabeer’s (1999b) distinction between resources, agency 
and achievement, achievements are defined as the welfare outcomes of the decisions made, and 
therefore includes all reproductive health care outcomes and service use. Contribution to the 
household income, bargaining power, and bodily integrity fall under the definition of agency, 
and employment is considered a resource. As maternal education is also considered an important 
resource of empowerment, we mainly focus on the investment in the children’s education as an 
investment in intergenerational empowerment. Hence, it could be considered an achievement 
(investing in education as outcome) or a resource for the woman’s children.
Table 1.2 | Key dimensions of empowerment
Dimension Indicators
Economic Employment
Contribution to household income
Socio-Cultural Education
Familial/interpersonal Bargaining power
Bodily integrity
Focus on Causality
Before studying possible causal linkages between empowerment and safe motherhood, we start 
with a conceptual discussion on causality. Any aspirations for a better social world relies – explicitly 
or implicitly – on beliefs about the causes and effects of interventions, policies, norms, behaviour 
and other relevant phenomena. This is reflected in the current trend of NGOs describing their Theory 
of Change, strongly encouraged by major donors (for example the Dutch Ministry of Foreign Affairs), 
usually developed concurrent with a logical framework. It describes interventions and the expected 
outcomes and long-term goals, as well as the pathway in between (Stein & Valters, 2012). Ideally, it 
should also contain an articulation of the assumptions that explain the change processes. Monitoring 
and Evaluation is an integral part providing the opportunity to refine the Theory of Change and 
the logical framework. In general, learning what works and what doesn’t work (in which situations, 
and why) is considered a crucial element in development cooperation. Although primarily used for 
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accountability purposes, by presenting the effectiveness, efficiency, relevance, and sustainability of 
the interventions in specific circumstances and contexts, evaluations also provide input to sharpen 
policy and assess the potential success of new policy interventions (Bakker, 2012; IOB, 2009). Both the 
focus on the Theory of Change as well as evaluations reflect the way causation is usually understood 
in the development sector: Manipulation of one factor (the cause) will result in the manipulation of 
another (the effect). Reiss (2009) describes this account of causation as the interventionist account, 
one of the five different types of accounts he discusses. 
 Causality is a major focus of science, as it enables us to predict future events (Özen, 2011). Yet, 
fundamental disagreements remain on how to conceptualize causality, and consequently how to 
operationalize and measure it. Without providing a complete and detailed account of different 
theories on causality, roughly two opposite schools of thought are distinguished. One the one 
hand, David Hume, who presents a skeptic point of view, rejecting the idea of natural necessity, 
and therefore rejecting induction: we have no grounds to justify predictions and generalisations. 
According to him, causality is “a reification of our own subjective expectations” (Groff, 2008, pp. 3 
– acknowledgements). On the other hand, there is scientific essentialism, founded in the work of 
Plato and Aristotle, believing in metaphysical neccesity, given by inherent dispositional properties 
of things. The most prominent are those who describe the laws of nature. As such, it is a discussion 
whether causal relations are a construct of our mind, or even an imagination, or whether they exist 
in reality. 
 In between, but more towards the second view, are the realists about causality. They accept the 
idea of metaphysical necessity (hence the assumption that there are real causal powers underlying 
causal relations, which is contra Hume), and that this necessity is given by properties inherent in 
the relata themselves, but they do not claim a lawfully governed sequence (contra laws of nature) 
(Groff, 2008, pp. 6 – acknowledgements). In essence, realism about causality is to say, “x is such that 
it has the power to bring about y, other things being equal (and so will continue to do so in the 
future)” (ibid.). It is an example of the first modern account of causality based on the observation of 
regularities, reflecting a successionist view stating that the cause is both necessary and sufficient 
for the effect. Although not reaching absolute certainty of inference, the strength of the causal 
association increases with the number of cases where the relationship between x and y is observed 
(Befani, 2012, pp. 2-4 – Appendix). Such an account of the theory is strongly related to the sociological 
covering law model and deductive nomological models. Studying causality is then reduced to a 
mathematical and completely empirical model. These statististical models become “not just a way 
of determining which explanation is correct, but the explanation itself” (Porpora, 2008, pp. 21 – part 
III). Causality is subsequently reduced to mere correlations and covariations. Yet, the mechanisms or 
processes behind the causality remain a black box (Bennett, 2008). In addition, most equations focus 
on cause and one effect, underestimating the importance of other ground-preparing causes, or 
packages of causes (Befani, 2012, pp. 10-12 - Appendix). Therefore, making causal inferences based 
on statistical models alone seems insufficient. One needs substantive knowledge of the underlying 
processes (Steel, 2004). Maybe the most important contribution of the realists about causality is the 
focus on causal mechanisms. 
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In line with the disagreement on defining causality, there is no consensus on the definition of 
causal mechanisms. Two main related disagreements exist. First: are causal mechanisms ultimately 
observable or not. And second: should causal mechanisms be defined as ontological or theoretical 
entitites, with the latter stating that the entities are constructs by the minds of observers (Bennett, 
2008, pp. 40 – part III). Without discussing the various definitions, we focus on the core of the 
concept, which are processes through which x causes y. Eventhough the ultimate causal mechanism 
might not be completely observable, to some extent it is. Although in theory causal mechanisms 
are the most refined way to understand causality, in practice it might be difficult to unravel the 
complexity (Befani, 2012, pp. 23 – Appendix). Some scholars point to controlling for spuriousness by 
adding additional variables to a model. This does not bring the matter beyond correlations though 
(Mahony, 2001). Others propose to use qualitative data to understand, or perfect experiments to 
observe causality. Both have their limitations. Unfortunately, for this thesis we are unable to conduct 
an experiment, nor to collect primary, qualitative data to go into depths of some of the mechanisms. 
As such, this thesis is limited to rely on previous literature, basing hypotheses and explanations on 
previous studies, including anthropological accounts as much as possible. 
 In sum, this thesis does not follow Hume in its skeptic stance, as – in our opinion – it would not 
bring us further in science and practice. If we cannot predict future events based on causal relations 
found in previous events, the base for interventions in devevelopment cooperation would be lost. 
We also do not follow the account focusing on the laws of nature, as most elements are difficult to 
translate to social sciences. This thesis thus largely follow realism about causality. Yet, taking the 
liberty to focus on probability, rather than determinism, giving room to plural causal mechanisms to 
capture the complexity of the matter, and acknowledging that the terms we assign to the phenomena 
we study and the measures we use to estimate are constructs, and therefore directly linked to the 
observer. As will become clear in this thesis, we try to disentangle the causes and consequences of 
empowerment and safe motherhood using statistical models. Although a rather positivistic account, 
it does provide an important piece of the puzzle. From more qualitative data or experience we might 
have a theory of the causal relationships, but statistical analysis provides the opportunity to see 
whether this idea is supported by a correlation, to test which explanation is correct, or which of 
the conflicting influences is dominant, and whether these effects differ for certain sub groups in 
the population. Acknowledging that it does not provide the full puzzle, as the correlations will not 
reveal the full causal mechanisms, this thesis largely covers this gap by presenting findings from 
previous studies. In the next section, we will explain possible linkages between empowerment and 
safe motherhood as we formulate the research questions. 
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1.4 | RESEARCH QuESTIONS
This study focuses on disentangling the causal links between women’s empowerment and safe 
motherhood. The main research question is therefore formulated as follows: How are women’s 
empowerment and safe motherhood causally related? We answer this question by focusing on four 
sub-elements:
1. What is the effect of economic empowerment on reproductive health vulnerability?
2. What are the consequences of maternal health for women’s bodily integrity? 
3. What are the consequences of fertility on female labour supply and how are these effects 
interrelated with life cycle effects? 
4. What are the effects of fertility on the investment in children’s education?
 Figure 1.2 provides a graphical representation of the four research question. This thesis studies 
the effect of women’s empowerment on health service use. Subsequently, the effect of health 
outcomes, such as the number of children, the occurence of miscarriages and stillbirths and child 
mortality (of any age) on women’s empowerment is analyzed. One intermediary link – from service 
use to health outcomes – remains implicit in this thesis, but is studied frequently (e.g. Bergsjø, 2001; 
Campbell & Graham, 2006; Carroli et al., 2001; Graham, Bell, & Bullough, 2001; WHO, 2003). As Figure 
1.2 indicates, and as described in the theoretical section, this thesis distinguishes five different 
empowerment indicators within three different dimensions of empowerment. Being empowered in 
one dimension, does not necessarily mean being empowered in another (Mason, 1986). At the same 
time, the link between empowerment and safe motherhood may differ according to these different 
dimensions, as well as according to the different phases in the reproductive cycle, i.e. the link with 
fertility might well be different from the link with delivery care. Hence, policy makers could benefit 
from clearer evidence on the linkages between various reproductive health phases and events and 
empowerment dimensions.
 The four research questions also include an element of time. Research question one and two 
focus on short-term, or direct intra-household causes and effects. Whereas the first question 
considers empowerment as a cause, the second sees it as a consequence. The third question studies 
the effect of fertility on female labour supply and describes how these effects depend on life cycle 
effects, hence focusing on the intertemporal element. Finally, the fourth investigates the effect of 
fertility on children’s education, which is an investment in the empowerment of the next generation, 
i.e. the inter-generational effect.
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1.5 | METHODOLOGy AND DATA
According to Neuman’s Social Research Methods (2000, in Porpora, 2008, pp. 6 – part III) “You need three 
things to establish causality: temporal order, association, and elimination of plausible alternatives ... 
An implicit fourth condition is an assumption that a causal relationship makes sense or fits with 
broader assumptions or a theoretical framework.” This fourth, implicit condition, is a concepual 
criterium, which largely refers to the discussion on causal mechanisms in the previous section. In 
this thesis, we ground the hypotheses and explanations in theories and previous studies on the 
matter. The theoretical foundations are also vital in meeting the third criterium: the elimination of 
plausible alternatives. Most statistical modelling based on survey data needs to tackle the potential 
problem of confounders and spurious relations. Although impossible to control for all relevant 
characteristics, we try to make the models as comprehensive as possible. The second criterium of 
association mainly refers to significant coefficients. The temporal order criterium is – although most 
logical – not often met by scholars. Most studies make firm conclusions on causal relations based on 
cross-sectional data; yet, the lack of the time dimension does not allow for assessing causal direction 
and unobserved heterogeneity might inflate regular OLS estimates. In this thesis we rely on two 
panel data sets, providing the unique opportunity to study changes over time within households. 
 To estimate these changes, and to assess the causes and consequences, this thesis adopts two 
main analysis strategies. First, in Chapter 2 empowerment indicators measured in 2004 are linked 
to reproductive health care service uptake between 2004 and 2010, using linear and probability 
regression models. Hence, as empowerment levels are measured before reproductive health 
outcomes, we limit endogeneity issues due to inverse causality. Second, Chapters 3 to 5 are based 
on panel data analysis. Specifically, we estimate fixed effects models in all three chapters, and in 
two out of three chapters we also estimate random effects models. Panel data models solves one of 
two types of endogeneity problems that arise with cross-sectional data, i.e. unknown time-invariant 
factors affecting both empowerment and reproductive health. To correct for possible attrition 
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and selection bias we apply inverse probability weights in most chapters, and compare these to 
Heckman models in Chapter 2. 
 Although these models resolve the endogeneity issue as explained above, it does not tackle 
possible endogeneity between the change in reproductive health and the change in empowerment. 
Endogeneity may be the result of inverse causality or because of unknown factors affecting both 
the change in the reproductive health and the change in empowerment. To reduce the bias caused 
by this endogeneity instrumental variables (IVs) could be applied. Unfortunately, in both data sets 
used, no instruments were found that are both theoretically and statistically sound.
Data
The first data set is the Kagera Health and Development Survey (KHDS), which was originally 
conducted by the World Bank and Muhimbili University College of Health Sciences as a Living 
Standard Measurement Survey. The original sample consisted of 915 households who were 
interviewed four times: 1991, 1992, 1993 and 1994. In 2004 and 2010 these households were re-
interviewed. Thanks to intensive tracking activities, attrition was very low: in 2004, over 90 percent of 
the households were re-contacted and 82% of the original individuals were re-interviewed (Beegle, 
De Weerdt, & Dercon, 2008). Chapter 4 from this thesis uses the 1991 and 1994 wave to link fertility to 
female labour. The second data set – which is used in Chapters 2, 3 and 5 – is based on the Tanzania 
Demographic Health Survey (TDHS) from 2004. In 2004, 1,226 women (aged 15-49 years) from 1,126 
households were interviewed in the Lake Zone region. In the summer of 2010, we were able to re-
interview 807 women (from 765 households), 65.8 per cent of the original sample. See the annex for 
a description of the data collection procedure. 
 Both data sets have extended background information of the households and women, such as 
household composition, marriage and education. Whereas the KHDS data set is rich in information 
on labour supply, and consumption, it is limited in information on family planning and lacks 
information on pregnancy related care. Although less comprehensive on socio-economic variables, 
the TDHS includes relatively detailed information on contraceptive use, antenatal care and delivery 
care. The KHDS is limited in information on women’s empowerment, it only includes information on 
their economic position, measured by female labour supply. In the TDHS, information is available on 
women’s economic activities and income-earning, as well as household decision-making and bodily 
integrity. 
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1.6 | THESIS OuTLINE
This thesis consists of three main parts: a general introduction, four empirical chapters and a 
concluding chapter. The four emperical chapters discuss the four research questions, and each of 
them are intended for publication in peer-reviewed journals and can therefore be read indepently. 
As a result, although we have tried to elimate some of the overlap for this thesis, there remains some 
overlap between the introductory chapter and the empirical chapters, especially with regard to each 
chapter’s introduction, description of the setting and methodology. 
Chapter 2 studies the effect of economic empowerment on reproductive health service uptake, 
focusing on three important phases in the reproductive cycle: 1) before pregnancy (contraceptive 
use); 2) during pregnancy (antenatal care); and 3) at childbirth (place of delivery). Decisions made 
at each of these three phases can have far-reaching consequences for women’s well-being and 
their families, as non-use of reproductive health care services can substantially increase women’s 
vulnerability to reproductive health risks. This chapter discusses different pathways of how economic 
empowerment might influence health care uptake, based on different household models. 
 Whereas Chapter 2 considers empowerment as the cause of reproductive health, the inverse 
relation is under study in Chapter 3 to 5. Chapter 3 investigates how reproductive health events may 
have an effect on women’s empowerment. Specifically, it focuses on bodily integrity as one of the 
empowerment dimensions closest related to reproductive health. Previous studies are mostly based 
on qualitative data, and as such this link has been little studied in a quantitative way. 
 Chapter 4 links fertility to female labour supply. Whereas a consistent negative effect is found 
in developed countries, the effect is less clear for developing countries. This chapter tests two 
competing hypotheses. The time substitution hypothesis, predicting a negative effect as child 
rearing is time consuming leaving less time available to work. On the other hand, an additional 
income might be required to cover the costs of raising children, also referred to as the ‘income effect’. 
Under the assumption that women’s status strongly relates to her age, we test whether the effect of 
fertility on female labour depends on the life cycle of the woman.
The last empirical chapter, Chapter 5, links fertility to the educational attainment of the women’s 
children. It therefore discusses the resource dilution theory, i.e. the quantity-quality trade-off. This 
thesis looks at the effect of an additional child being born between 2004 and 2010 and the effect 
on the educational attainment of older siblings in the school going age. In addition to sibling size, it 
studies the effect of birth order. 
 Table 1.3 provides an overview of the four empirical chapters, which variables are linked in 
which chapter, and the data and theories that are applied in each of them. The thesis concludes with 
concluding Chapter 6, in which the four research questions will be answered, and the relevance of 
the findings, as well as policy implications will be discussed. 
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Table 1.3 | Overview of the framework for each empirical chapter
Cause Effect Data Theory
Chapter 2 Economic  
empowerment
Service use:
  Contraceptives
  ANC
  Delivery care
TDHS 2004-2010 Household models on 
decision-making
Chapter 3 Safe motherhood:
  Fertility
  Pregnancy loss
  Child mortality
Bodily integrity TDHS 2004-2010 Life cycle effects, dependence 
women’s status of 
reproductive role
Chapter 4 Fertility Female labour supply KHDS 1991-1994 Income versus substitution 
hypothesis, life cycle effects
Chapter 5 Fertility Children’s educational 
attainment 
TDHS 2004-2010 Resource dilution theory
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ANNEX
The second data set – which is used in Chapters 2, 3 and 5 – is based on the Tanzania Demographic 
Health Survey (TDHS) from 2004. In 2004, 1,226 women (aged 15-49 years) from 1,126 households 
were interviewed in the Lake Zone region. In the summer of 2010, we were able to re-interview 807 
women (from 765 households), 65.8 per cent of the original sample. In this annex we describe the 
process of data collection and consent. 
 The National Bureau of Statistics in Tanzania (NBS) is the original collector of the TDHS and 
the authorised distributor of the data. For this study, we partnered with the Muhimbili University 
for Health and Allied Sciences (MUHAS), who contacted the NBS to explore possibilities to build 
upon the TDHS of 2004, and to collect a second wave. The NBS responded positively and provided 
the information required to revisit the women interviewed in the Lake Zone Region. This included 
the names of the enumeration areas, as well as the names of the household members listed in the 
household roster. As the NBS collected the data in 2004, regional officers of the NBS visited the 
enumeration areas to track the women to be interviewed, and to ask for permission and consent 
for the re-interview. Before the visit by our data collectors, the respondents were first informed by 
their local leaders, and at the start of the interview, consent was asked again by the researchers. The 
data collectors did not have access to the full data set, and were only provided with information 
to identify the correct respondents, i.e. name and age of the woman in 2004, as well as names and 
ages of the household members listed in 2004 as control questions. After data collection, personal 
identifiers were deleted. Whereas the DHS 2004 collected some medically related data (i.e. height, 
weight, hemoglobine levels), this information was not used and not collected in 2010. The panel 
data set is authorised by MUHAS. 
 Next to collaboration with the NBS, a research permit from the Tanzanian Commission for 
Sciences and Technology (COSTECH), a temporary residence permit, an ethical clearance from 
MUHAS, and consent from regional and district officers were obtained.
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Socio-Cultural
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Place of delivery
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How economic empowerment 
reduces women’s reproductive 
health vulnerability
This chapter is based on the paper: Westeneng, J. & D’Exelle, B. (forthcoming). How Economic Empowerment 
Reduces Women’s Reproductive Health Vulnerability: Evidence from Northern Tanzania. In: Journal of 
Development Studies.
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2.1 | INTRODuCTION
In most developing countries, women do not have complete control over their physical wellbeing, 
including their health, bodily integrity and security. This becomes clear when pregnancy-related 
decisions are made. Decisions on the number an timing of children, of antenatal care and delivery 
care directly influence the health of women and their (unborn) child. Yet, these decisions are made 
within the context of a household, implying that the decision may not lie solely with the women 
themselves, or might even be outside the control of women (e.g. S. Becker, 1996; Urassa et al., 1997). 
 Millennium Development Goal 5, according to which maternal mortality rates are to be reduced 
by 75 per cent between 1990 and 2015 and universal access to reproductive health is achieved, is one 
of the goals on which least progress has been made, especially in East Africa (Simwaka, Theobald, 
Amekudzi, & Tolhurst, 2005). At the UN Conference on Population and Development (ICPD) in 1994, 
the role of women’s economic empowerment to promote reproductive health and rights was 
emphasised, and although the general effect of empowerment on women’s reproductive health is 
unlikely to be questioned, the size of this effect as well as the mechanisms through which it works, 
are less clear. For policy effectiveness this is of high importance. In this chapter we focus on the 
potential effect of women’s economic empowerment on reproductive health service use, as a way 
to reduce the risk of unintended pregnancy and complications during pregnancy and childbirth, 
hence reducing reproductive health vulnerability. 
 The potential effects of women’s economic empowerment depend on how households are 
actually organised. Different household models exist, leading to competing hypotheses. Whether 
household members act as autonomous agents, bargaining processes are taking place among 
household members who (partially) pool income, or households pool all resources and act upon a 
common set of preferences, matters for the hypothesised effect of women’s economic empowerment 
on reproductive health service use (for a review of these models, see for example Agarwal, 1997; 
Haddad, Hoddinott, & Alderman, 1997; Lundberg & Pollak, 1996).
 In this chapter, we test competing hypotheses by analysing the effect of women’s employment 
and contribution to their household’s income on their use of reproductive health care services in 
Tanzania. For this, we re-interviewed a subsample of women from the Tanzanian Demographic and 
Health Survey (TDHS) 2004, resulting in a two wave data set. With these data, we study the impact 
of women’s economic empowerment, as measured in 2004, on women’s reproductive health care 
use between 2004 and 2010. We focus on three important phases in the reproductive cycle: 1) 
before pregnancy, 2) during pregnancy, and 3) at childbirth. Decisions made at each of these three 
phases can have far-reaching consequences for women’s wellbeing and their families, as non-use of 
reproductive health care services can substantially increase women’s vulnerability to reproductive 
health risks. Controlling the number and spacing of children can reduce important risks for maternal 
morbidity and mortality (Cleland et al., 2006). Antenatal care is instrumental in identifying danger 
signs and symptoms of health problems, and it also provides important medical care, such as 
tetanus toxoid immunisation, iron tablets, folate supplements and malaria pills (WHO, 2003). And 
home deliveries without skilled birth attendant combined with poor infrastructure, hampers the 
provision of emergency obstetric care if needed (Urassa et al., 1997). 
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According to our results, women who are economically active and women who contribute to their 
household’s income visit a health centre for antenatal care check-ups more frequently. Women who 
contribute to their household’s income are also less likely to deliver at home. The results remain 
robust with additional control variables, including controls for bargaining power and different types 
of selection bias. This provides evidence in support of policies that help women obtain access to 
income-earning activities, as this will benefit them in terms of a lower exposure to reproductive 
health risks.
2.2 | CONCEPTuAL SECTION
In this section, we firstly describe existing literature on the relationship between women’s economic 
empowerment and reproductive health. Next, we discuss some of the most commonly used 
household models in the literature, and present three competing hypotheses. 
Related literature
Several scholars have studied the influence of women’s economic position on reproductive health 
by focusing on their asset ownership, their contribution to household income or their employment. 
A study from Indonesia found a positive relationship between female asset ownership and the use 
of prenatal and delivery care (Beegle et al., 2001). Schuler and colleagues (1997) combined both 
female asset ownership and the contribution to household income into one indicator and found 
it is positively related to contraceptive use in Bangladesh. A study in Zimbabwe (Hindin, 2000) 
discovered that employment has a positive effect on five out of six family planning indicators, 
including the number of children and contraceptive use. Contrary to these three studies, Furuta and 
Salway (2006) found in Nepal that employed women who have control over their own earnings do 
not have a higher likelihood of receiving antenatal care or to have a skilled birth attendant present 
during the delivery.
 From these studies we can conclude that, where a statistically significant effect is found, it 
supports the hypothesis that economic engagement is positively related to reproductive health. 
It is tempting to conclude on the basis of this evidence that if women are economically active they 
are less likely to be exposed to reproductive health risks. However, the results of these studies might 
suffer from endogeneity bias due to the use of cross-sectional data.1 Importantly, it is also unclear 
what conceptual models were used in these studies. In this chapter, we attempt to tackle these 
shortcomings, by solving potential endogeneity biases and relying on an identification strategy that 
allows us to test competing hypotheses generated by different household models. This is important 
for policymaking as it provides insights on the mechanisms through which economic empowerment 
may lower women’s reproductive health vulnerability.
Conceptual models and hypotheses
Most decisions that have an impact on women’s reproductive health are made within the context 
of a household. However, there is no consensus in the literature about how such households are 
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best conceptualised and different competing models exist. For a long time it was assumed that 
households pooled all resources and acted upon a common set of preferences (see for example, 
the altruist model (Gary S. Becker, 1974)). Recent empirical evidence, however, has rejected both 
assumptions of these ‘common preference models’ by showing that the control women have on 
household income clearly determines the pattern of household expenditures. For example, a higher 
control by women tends to lead to better child health, nutrition and child survival probabilities 
(Haddad & Hoddinott, 1994; Thomas, 1990).
 In response to the growing dissatisfaction with common preference models, cooperative 
bargaining models have been elaborated that recognise the possibility that men and women in the 
same household have different preferences. In these models household members bargain over the 
allocation of economic resources determining their individual utility, and in case of disagreement 
they obtain a pay-off at a ‘threat point’. The latter determines their bargaining power, as a higher 
utility obtained at the threat point allows one to enforce a bargaining solution that generates higher 
individual utility. There are two types of bargaining models, which differ on the threat points used. 
In so called ‘divorce-threat models’ (e.g. McElroy & Horney, 1981) the threat point exists outside 
marriage, represented by the utility obtained after divorcing. In the ‘separate spheres’ model of 
Lundberg and Pollak (1996) the threat point is a non-cooperative equilibrium within the marriage. 
With such marital non-cooperation each spouse contributes to public goods consumed by the 
entire household taking into account what the other spouse does, so that public goods are typically 
undersupplied (Bergstrom, Blume, & Varian, 1986).
 How we conceptualise households has important implications for the hypothesised influence 
of women’s economic empowerment on reproductive health outcomes (see Figure 2.1 for a 
diagram with our hypotheses). With ‘common preference models’, it should not matter who controls 
the resources and we would expect that women’s economic empowerment does not influence 
reproductive health outcomes (hypothesis 1).2  If preferences differ, however, women’s economic 
empowerment should matter for reproductive health outcomes, leading to two additional 
alternative hypotheses that differ on whether men and women actually bargain about the allocation 
of economic resources.
Hypothesis 1 Economic empowerment RH care use
Hypothesis 2 Economic empowerment Bargaining power
Hypothesis 3 Economic empowerment
RH care use
RH care use
Figure 2.1 | Hypotheses
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The two bargaining models discussed above suggest that women obtain higher utility within their 
household if they have higher bargaining power. Their bargaining power in turn may depend on the 
share of income they contribute to the household. This brings us to hypothesis 2 according to which 
women’s economic empowerment increases reproductive health through its positive influence on 
women’s bargaining power. This is true in the ‘divorce threat model’ if we assume that women keep 
the same income sources after divorce or in the ‘separate spheres’ model if both spouses come to 
an agreement.3
 However, if both spouses disagree (and decide not to divorce) we are at the non-cooperative 
equilibrium in the separate spheres model and bargaining should not matter anymore. Of course, 
men and women can still independently decide how much to allocate to public (and private) goods, 
and given women’s stronger preference to spend resources on (reproductive) health we expect 
women’s economic empowerment to exert a direct influence on reproductive health (hypothesis 3).
 Which hypothesis is confirmed has important consequences for policy makers. If the results are 
in line with hypotheses 2 or 3, strengthening women’s economic position could be an intervention 
strategy to improve reproductive health care uptake. However, finding evidence for an indirect 
effect through increased bargaining power (hypothesis 2) complicates the intervention design, 
compared to the design needed if a direct effect is found (hypothesis 3).4 To test these hypotheses 
we estimate the effect of economic empowerment on reproductive health decisions with and 
without controls for women’s bargaining power. If no effect is observed in both models, hypothesis 
1 is confirmed. If we find a positive effect in the model without controlling for bargaining power, 
which disappears after controlling for bargaining power, hypothesis 2 is confirmed. If the effect of 
economic empowerment is found without controlling for bargaining power and remains robust 
after controlling for it, hypothesis 3 is confirmed. 
2.3 | DATA AND METHODS
We start with a short description of the study area. Thereafter, we describe the data collection and 
present the dependent variables, explanatory variables and control variables.
Study area
The Lake Zone region is a rural dominated area. Women are usually excluded from ownership or 
inheritance rights over land, yet, they work on average more hours on the land compared to men, 
representing distinct gender roles (Ellis & Mdoe, 2003; Holmboe-Ottesen & Wandel, 1991). In 2004, 
86 per cent of the women in the region were employed, most of them in agriculture (NBS, 2005), 
however most work is unpaid. The economic crises in the 1970s and 1980s have forced women to 
increase their economic participation (Bryceson, 1995; IFC/WB, 2007; Koda, 1995), which has resulted 
in an additional burden, but sometimes also in greater autonomy within their households. In a recent 
study, Vyas and colleagues (2014) characterised some Tanzanian households as cooperative, where 
income is pooled, yet others as non-cooperative. In the cooperative household models, women’s 
income had a positive effect on bargaining power, as husbands appeared to be appreciative of the 
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increased contribution to the household. According to others (Holmboe-Ottesen & Wandel, 1991; 
Ellis & Mdoe, 2003) men usually have authority in decision-making concerning food production and 
sale of food crops. Yet, as men are dependent on women’s willingness to contribute their labour to 
the farm business, women are able to influence these decisions, hence bargaining processes seem 
to take place. 
 We selected the Lake Zone Region for this research, because contraceptive use is among the 
lowest in the country, and fertility rates and the proportion of home deliveries among the highest, 
resulting in high reproductive health vulnerability. The region has a high coverage of antenatal care, 
but maternal mortality is amongst the highest in the world, as home deliveries are still common 
practice. Couples do not always agree on the ideal family size, with husbands tending to prefer 
more children than women (Bankole & Singh, 1998). Hence, the question is who decides or whose 
preference has a greater impact. According to Mosha and colleagues (2013) men generally show a 
lack of interest to be involved in family planning issues, reflected by a lack of communication between 
spouses on the topic, yet they are considered the most important decision-makers. Similarly, a study 
by Pembe et al (2008) shows that husbands and relatives (especially the mother-in-law) are the main 
decision-makers in maternal referrals. To the contrary, Danforth and colleagues (2009) describe that 
when spouses disagree on the location of delivery, the woman’s opinion is more influential in the 
final decision. 
Data collection
To analyse the impact of economic empowerment on women’s reproductive health vulnerability we 
re-interviewed women of the Tanzanian Demographic Health Survey (TDHS) in the Lake Zone region. 
In 2004, 1,226 women (aged 15-49) from 1,126 households were interviewed in this region. In the 
summer of 2010, we were able to re-interview 807 women (from 765 households), 65.8 per cent of 
the original sample. The survey in 2004 and 2010 collected information on topics such as education, 
employment, asset ownership, marriage, fertility, contraceptive use, antenatal and delivery care. 
Dependent variables: contraceptive use, antenatal care and place of delivery
In all models, we analyse the influence of women’s employment and contribution to their 
household’s income as measured in 2004 on the use of reproductive health services as measured 
between 2004 and 2010 (or at the time of the interview in 2010 in case of contraceptive use). Hence, 
as empowerment levels are measured before reproductive health outcomes, we limit endogeneity 
issues due to inverse causality.
 We estimate three different regression models, each corresponding to one phase in the 
reproductive cycle. First, we analyse the influence of employment and contributing to the 
household’s income on the use of contraceptive methods. As dependent variable we use a binary 
variable equal to one if women were using a (modern or traditional) contraceptive method at the 
moment of the interview in 2010. Second, we study the influence of economic empowerment on 
the use of antenatal care, measured by the number of antenatal care visits during the last pregnancy 
(between 2004 and 2010). Third, we are interested in the impact of empowerment on the place of 
delivery. Home deliveries are rarely attended by a health professional. Health staff at dispensaries 
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and health centres are able to assist a normal delivery, but emergency obstetric care is only provided 
at hospitals. Accordingly, we distinguish three categories for place of delivery: at home or on the 
way, at a local health facility (dispensary or health centre) and at a hospital. 
Explanatory variables: economic empowerment and bargaining power
In all models, we use the same set of explanatory variables. We use two measurements of economic 
empowerment.5 First, we distinguish three categories of employment: not working, working at home, 
and working away from home. Women who work away from home are more likely to have greater 
mobility, improving their accessibility to health facilities. Alternatively, working women might be 
hampered in accessing health facilities due to a time constraint. Second, we measure women’s 
income contribution using the question: ‘On average, how much of your household’s expenditures 
do your earnings pay for?’ Answer categories range from (almost) none to (almost) all. Due to a low 
number of observations in the middle categories, we recoded this variable into a dummy: women 
who do not contribute to the household income score a zero; contributing some to (almost) all is 
represented by a one.6 Women who are not working, or are not paid are coded a zero.
 As explained before, bargaining power might be an important intermediary variable. It is closely 
related to women’s agency in the household. Hence, to proxy bargaining power, we use indicators 
that measure women’s involvement in intra-household decision-making (NBS, 2005). We create the 
variables ‘domestic decision-making’ and ‘control over money’. For the first variable, we asked who 
in the family has the final say on decisions in four daily situations (small household purchases, large 
household purchases, visits to family or relatives, and the food to be cooked each day). Answer 
categories are recoded into dummy variables reporting a zero if the respondent was not involved 
and a one if the respondent made the decision solely or jointly with her husband or someone else.7 
Next, we calculate a factor score (using maximum likelihood factor analysis, selecting the first factor) 
based on the four reported answers.8 The survey included a fifth item: decisions regarding your own 
health care. As including this item would tend to result in a tautology, and as the item did not link 
as well with the other items (strongly reducing the Cronbach’s alpha), we decided to eliminate this 
item. For the second variable, the question was posed ‘Do you yourself control the money needed to 
buy the following (food, clothes, medicines, and toiletries)?’ For this variable answer categories are 
limited to yes or no. A factor score is calculated to combine the four items.9 
Control variables 
To avoid omitted variable bias, we include control variables at the individual, household, and 
community level that we expect to correlate with women’s economic empowerment and to exert an 
independent effect on the dependent variables. According to the literature, the following variables 
possibly correlate with both women’s economic empowerment and reproductive health: age, 
number of previous births and previous pregnancy loss (Bryceson, 1995), education and education 
of husband (see Abadian, 1996; Lindelow, 2008; Odutolu, Adedimeji, Odutolu, & Baruwa, 2003), 
religion (Kabeer, 1999b), media exposure (Rogers et al., 1999), presence of the husband and nature 
of the marriage (Wong & Levine, 1992), wealth (WB, 2012), region, and remoteness of the community 
(Holvoet, 2005).10
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2.4 | RESuLTS
We firstly present descriptive statistics of the most important variables used in our analyses. 
Thereafter, we present the estimated effects of women’s economic empowerment at three different 
phases in the reproductive cycle. For each analysis, we estimate three models. Model 1 only includes 
women’s employment. In Model 2, we add women’s income contribution as explanatory variable, 
after which we add the two indicators of bargaining power in Model 3 and in Model 4 we add the 
control variables. Finally, we correct for possible selection bias by estimating Heckman models and 
applying inverse probability weighting.
Descriptive statistics
Table 2.1 presents descriptive statistics of the variables used. We observe that in 2010, just over 
20 per cent of the women in our sample were using a contraceptive method, either modern 
(approximately 17 per cent) or traditional (approximately 4 per cent). As to antenatal care, about 90 
per cent of the Tanzanian women in our sample received antenatal check-ups. The average number 
of visits per pregnancy was 3.5, with 49 per cent of the women receiving at least four check-ups, 
as recommended by the WHO, which is significantly lower than the national percentage of 62 
(WHO, 2011). We also observe that of the women in our sample who had at least one pregnancy 
between 2004 and 2010, slightly over 50 per cent delivered at home. Around 30 per cent delivered 
at a dispensary or health centre, and the remaining 20 per cent gave birth at a hospital. Over 50 per 
cent of the women who gave birth at home stated that it was not their intention to deliver there. 
For the women who gave birth at a hospital or a local health facility these figures are roughly 12 
and 7 per cent, respectively. This is in line with the assumption that women have a preference for 
using reproductive health services, but apparently experience certain constraints in acting upon 
this preference. These constraints could be financial or geographical barriers or could point to the 
intra-household decision-making process.
 Almost all women in the sample are economically active (97.46 per cent, mostly in agriculture, 
weighted sample). However, only approximately 15 per cent of the women contribute to the 
household income (which is similar to the national average), as most perform unpaid work. Roughly 
44 per cent of the sample works at home, and 53 per cent away from home. Yet, women who 
contribute to the household income are more likely to work away from home, compared to the 
women who do not contribute.11 Although the full sample is married or cohabitating, not all spouses 
live in the same household. Among the women who contribute financially to the household, slightly 
more husbands are living elsewhere: 13.9 versus 10.9 per cent. However, the proportion of female-
headed households is the same among both groups (both slightly under ten per cent). The women 
in the 15 per cent category are on average slightly wealthier (significant at 5 per cent level) compared 
to other women. 
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Table 2.1 | Descriptive statistics
Mean St. Dev. Min. Max.
Dependent variables (2010)
Current contraceptive use .215 .411 0 1
Number of ANC received 3.492 1.844 0 12
Delivery at home .501 .500 0 1
Delivery at dispensary or health centre .299 .458 0 1
Delivery at hospital .200 .400 0 1
Empowerment indicators (2004)
Contribution to household income .146 .353 0 1
Not working .025 .158 0 1
Working at home .444 .497 0 1
Working away from home .531 .499 0 1
Domestic decision-making -.081 .908 -.845 1.362
Control over money -.060 .947 -1.050 1.059
Control variables (2004)
Age 15.182 8.426 0 34
No education .283 .451 0 1
Incomplete primary .168 .374 0 1
Complete primary or higher .544 .498 0 1
Moslem .096 .295 0 1
Catholic .450 .498 0 1
Protestant .319 .466 0 1
Not religious .135 .342 0 1
Media exposure .650 .477 0 1
Number of births 4.110 2.756 0 13
Previous pregnancy loss .200 .400 0 1
Husband does not live in same HH .106 .308 0 1
No polygynous marriage .722 .448 0 1
Polygynous marriage – ranked 1st wife .124 .330 0 1
Polygynous marriage – ranked lower .154 .361 0 1
Education husband (years) 5.653 3.039 0 18
Wealth -.308 .664 -.851 3.773
Infecund (in 2010) .267 .443 0 1
Pregnant or amenorrheic (in 2010) .169 .375 0 1
Road passable throughout the year .606 .489 0 1
Availability public transport .571 .495 0 1
Region: Kagera .355 .479 0 1
Region: Mwanza .436 .496 0 1
Region: Mara .209 .407 0 1
Notes: Weights applied to adjust for the original two-stage sampling design; sample limited to women married in both 2004 
and 2010.
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As hypothesis 2 assumes a relation between economic empowerment and bargaining power it 
is useful to have a closer look at the association between these two domains of empowerment. 
Almost all women who make a (substantial) contribution state that they have control (either joint 
or alone) over their own income. However, this does not necessarily lead to control over household 
expenses (for food, clothes, medicines, and toiletries), shown by the lack of a significant correlation.12 
Women who are not working or working at home do have more control over expenses, compared 
to women who are working away from home. In contrast, women who contribute to the household 
income score significantly higher on the intra-household decision-making index, as expected. Yet, 
employment does not show any correlation to intra-household decision-making. All variables are 
measured in 2004, hence no causal chain can be determined. 
 In sum, women who contribute to the household income usually have some control over their 
own income, but it does not automatically lead to control over household expenditure. Employment 
even relates to a reduced control over money expenses. The economic contribution made by women 
is associated with increased bargaining power as measured by the intra-household decision-making 
index.13
The influence of women’s income contribution on reproductive health
Table 2.2 presents the results of the regression models on the likelihood of contraceptive use. In 
addition to the variables presented above, we control for women’s need of a family planning method 
(in 2010), by adding variables that indicate whether women were (still) fecund and whether they were 
pregnant or amenorrheic. Employment does not relate to contraceptive use, as shown by model 1. 
Model 2 shows that women who contribute to their household income are 13 per cent more likely 
to use contraceptive methods, compared to women who contribute nothing, rejecting hypothesis 
1. This direct effect remains present – and becomes even stronger – after controlling for bargaining 
power (model 3), which rejects hypothesis 2 and supports hypothesis 3. Unexpectedly, we find that 
intra-household decision-making has a negative influence. The effect is rather small though. The 
coefficient for the standardised score is -0.031, indicating that an increase of one standard deviation 
on the index score results in a 3.1 per cent lower chance of using contraceptive methods. Finally, 
the effect of economic empowerment disappears after adding control variables (model 4). Control 
over household expenditure becomes significant in model 4. It shows the expected positive effect. 
 In sum, based on model 4, employment and contributing to the household income does not 
exert a direct effect on contraceptive use. The effect of bargaining power is mixed: control over 
household expensed does increase the chance of using contraceptive methods, but intra-household 
decision making shows the opposite effect. For the estimated coefficients of the control variables 
see Table A2.1 in the Annex. 
 Here, we have taken the use of traditional and modern contraceptive methods together. Yet, 
there is an important difference between the two types of methods. Traditional methods (e.g. 
periodical abstinence, withdrawal) are less reliable and more importantly, access is not restrained 
by financial limitations, nor physical distance to a facility. On the other hand, traditional methods 
usually require cooperation from both spouses, while several modern contraceptives can be used 
covertly. When running the analysis with modern contraceptive use as dependent variable, the 
results remain qualitatively the same. Running the analyses with traditional contraceptive methods 
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as dependent variable results in minor differences: women working at home are slightly less likely 
to use traditional methods compared to women who are not economically active, or those who are 
working away from home. Control over money has a small positive effect (tables available upon 
request). However, caution should be made in making firm conclusions based on these results, as 
only four per cent of the women uses traditional contraceptives. 
Table 2.2 | The likelihood of current contraceptive use
Model 1 Model 2 Model 3 Model 4
Contribution to household income .130*** 
 (.054)
.184*** 
 (.059)
.014 
 (.028)
Not working ref ref ref ref
Working at/close to home -.048 
 (.088)
-.063 
 (.086)
-.068 
 (.089)
-.003 
 (.060)
Working away from home -.095 
 (.089)
-.118 
 (.090)
-.114 
 (.096)
-.021 
 (.063)
Domestic decision-making -.068*** 
 (.020)
-.035*** 
 (.013)
Control over household expenses .005 
 (.017)
.024** 
 (.010)
Control variables No No No Yes
N 500 500 496 477
Wald chi2 1.98 8.89 18.46 669.32
Prob > chi2 .3715 .0307 .0024 .0000
Pseudo R2 .0037 .0147 .0340 .3910
Log pseudolikelihood -258.97 -256.12 -249.80 -149.35
Notes: Probit regression (marginal probabilities reported) with robust standard errors (between brackets) to control for 
intra-village dependencies. Weights applied to adjust for the original two-stage sampling design. Model 3 controls for age, 
education, polygyny, presence of husband, religion, media exposure, number of births, previous pregnancy loss, wealth, 
fecundity, need for family planning (pregnancy and amenorrheic period), remoteness of the community, and region. Two-
sided p-values * p < 0.10; ** p < 0.05; *** p < 0.01. 
Table 2.3 reports the estimated influence of female empowerment on the number of ANC visits 
during the last pregnancy.14 Similar to the analyses on contraceptive use, we find that women’s 
contribution to the household’s income has a positive effect on the use of antenatal care. Model 
2 shows that women who pay for (some of ) the household’s expenses receive on average 0.789 
more pregnancy check-ups, compared to women who do not contribute at all.15 The direct effect 
of economic empowerment remains intact after adding the bargaining power indicators in model 
3, which is in line with hypothesis 3. The effect is also robust to adding control variables (model 4). 
Employment does show a positive effect as well. Women who work at home are more likely to receive 
antenatal care, compared to women who are not working. The effects remain robust throughout all 
models. In model 4, the indicator representing women who work away from home also shows a 
positive effect. Both indicators of bargaining power do not show any effect. 
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Table 2.3 | Determinants of the number of antenatal care visits
Model 1 Model 2 Model 3 Model 4
Contribution to household income .789*** 
 (.227)
.832*** 
 (.263)
.552** 
 (.249)
Not working ref ref ref ref
Working at/close to home 1.058** 
 (.454)
.968** 
 (.463)
.923** 
 (.453)
1.236*** 
 (.408)
Working away from home .595 
 (.444)
.465 
 (.448)
.422 
 (.443)
.750** 
 (.350)
Domestic decision-making -.187 
 (.145)
-.076 (.148)
Control over household expenses -.035 
 (.090)
.005 (.111)
Control variables No No No Yes
Constant 2.706*** 
 (.402)
2.706*** 
 (.403)
2.700*** 
 (.391)
1.552** 
 (.693)
N 368 368 365 351
F (Wald chi2) 3.35 7.48 4.19 2.65
Prob > F (Prob > chi2) .0430 .0003 .0029 .0021
R-squared .0197 .0414 .0466 .1278
Notes: OLS regression with robust standard errors (between brackets) to control for intra-village dependencies. Weights 
applied to adjust for the original two-stage sampling design. Model 3 controls for age, education, polygyny, presence of 
husband, religion, media exposure, number of births, previous pregnancy loss, wealth, remoteness of the community, and 
region. Two-sided p-values * p < 0.10; ** p < 0.05; *** p < 0.01. 
We also studied the relationship between economic empowerment and the place of delivery, 
presented by Table 2.4.16 The first four models report the marginal probabilities of delivering at a 
health facility (hospital, dispensary or health centre) versus delivery at home. A comparison between 
hospital delivery and deliveries elsewhere (home delivery or delivery at a dispensary or a health 
centre) is presented in the last four models. When comparing the models, we conclude that the 
effects differ slightly for the different types of delivery places. 
 Employment is not related to delivering a child at a health facility. Yet, model 2 indicates that, 
on average, women who contribute to the household’s income have a 35 per cent higher chance 
to deliver at any health facility compared to women who do not contribute. As this effect remains 
robust in all models, and, in particular, is of similar size in models 3 and 4, hypothesis 3 is supported. 
Control over household expenses does show a robust positive effect as well, the coefficient of intra-
household decision-making is not significant.
 The likelihood of delivery at a hospital (versus at other health facilities or at home) is also 
influenced by women’s contribution to household income, resulting in a 22.5 per cent higher 
probability to deliver at a hospital (Model 2). Again, the direct effect remains intact after adding 
the bargaining power indicators (model 3), confirming hypothesis 3. Employment does not show 
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a similar strong effect. Only in the full model, employment is significant at the ten per cent level: 
women who are working away from home are more likely to deliver at a hospital, compared to 
unemployed women. Similar to the analysis on contraceptive methods, domestic decision-making 
exerts a negative influence on delivering at a hospital.
Table 2.4 | Determinants of the place of delivery
Delivery at health facility versus home 
delivery
Delivery at hospital
Model 1 Model 2 Model 3 Model 4 Model 1 Model 2 Model 3 Model 4
Contribution to 
household income
.349*** 
(.058)
.373*** 
(.062)
.310*** 
(.076)
.225*** 
(.074)
.281*** 
(.078)
.141** 
(.077)
Not working ref ref ref ref ref ref ref ref
Working at/ 
close to home
-.290 
(.192)
-.328 
(.188)
-.313 
(.189)
-.058 
(.145)
-.147 
(.104)
-.171 
(.101)
-.159 
(.100)
.035 
(.070)
Working away from 
home
-.243 
(.182)
-.296 
(.179)
-.266 
(.184)
-.031 
(.145)
-.064 
(.099)
-.100 
(.103)
-.064 
(.104)
.116* 
(.075)
Domestic  
decision-making
-.053 
(.035)
-.044 
(.039)
-.051* 
(.027)
-.073*** 
(.026)
Control over 
household expenses
.063** 
(.031)
.075** 
(.036)
.060** 
(.030)
.032 
(.022)
Control variables No No No Yes No No No Yes
N 369 369 366 352 369 369 366 352
Wald chi2 2.13 28.20 30.36 121.99 3.14 18.33 25.02 222.72
Prob > chi2 .3451 .0000 .0000 .0000 .2075 .0004 .0001 .0000
Pseudo R2 .0062 .0504 .0643 .1932 .0134 .0462 .0817 .2385
Log pseudolikelihood -254.19 -242.87 -237.35 -196.75 -181.98 -175.94 -168.08 -129.40
Notes: Probit regression (marginal probabilities reported) with robust standard errors (between brackets) to control for 
intra-village dependencies. Weights applied to adjust for the original two-stage sampling design. Model 3 controls for age, 
education, polygyny, presence of husband, religion, media exposure, number of births, previous pregnancy loss, wealth, 
remoteness of the community, and region. Two-sided p-values * p < 0.10; ** p < 0.05; *** p < 0.01. 
In sum, our results indicate that economic empowerment reduces women’s vulnerability at two 
out of three stages in the reproductive cycle. Women who contribute to their household’s income 
receive on average more antenatal care check-ups and are less likely to deliver at home, and 
women who work at or close to home are more likely to receive antenatal care. As the effects of the 
financial contribution made to the household is stronger in most models (except for ANC), it can be 
concluded that the share of household resources is more important than labour itself in predicting 
health seeking behaviour. 
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Correcting selection bias 
Estimates may be biased because of three potential sources of non-randomness in our sample that 
are correlated with women’s economic empowerment. First, we managed to re-interview slightly 
over 65 per cent of the original sample. If women’s economic empowerment is correlated with the 
likelihood to be selected in our sample (because more empowered women more likely migrated or 
were working elsewhere at the moment of our survey, for example) attrition bias might affect the 
estimation of the empowerment effects. Second, as empowerment is foremost a relational factor 
we limited the sample to women who were married in both 2004 and 2010. This selection could 
lead to an additional selection bias, if economic empowerment is correlated with divorce and/or 
marriage. Third, to analyse antenatal care and child delivery, having had a pregnancy since 2004 is a 
prerequisite, and consequently some women were not included. If the likelihood of being pregnant 
is correlated with empowerment (Bryceson, 1995), such selection may lead to an additional bias.
 To obtain a first idea about possible non-random selection and hence possible biases, we 
perform three tests. Whereas the economic contribution made to the household does not seem 
to be correlated with selection, employment does. Furthermore, some other variables – including 
bargaining power – differ between attritors and non-attritors, and seem to explain same of the 
variation in (non-)selection. Based on the BGLW-test we can reject the null hypothesis that selection 
is random (Baulch & Quisumbing, 2011; Outes-Leon & Dercon, 2008). More information about the 
three tests can be found in the Annex.
 To correct for possible selection bias, we apply and compare two methods: a Heckman model 
and Inverse Probability Weights. Both models use additional (exogenous) variables to estimate 
selection, yet the latter relaxes the assumption of exogeneity. For a more detailed description of the 
analyses, see the Annex. 
 Table 2.5 summarises the results for the four dependent variables. Both the Heckman model 
as well as the IPW-model, do not change the lack of effect of the financial contribution made to 
the household on contraceptive use. However, in the IPW-model, employment has a negative 
effect on contraceptive use. Regarding ANC visits, the Rho-statistic from the Heckman model 
tells us that selection bias might be present. Yet, the effect of women’s economic empowerment 
(both employment and income contribution) remains significant. In the IPW-model, the effect of 
one employment category disappeared. In explaining child delivery at any health facility, we find 
an insignificant Rho-statistic in the Heckman model, indicating a lack of selection bias, which is 
supported by the robust coefficients of economic empowerment in both models. In the final model 
– explaining delivery at a hospital – the effect of economic contribution to the household is not 
statistically significant anymore in the Heckman model, while working at home suddenly shows a 
strong negative effect. However, in the IPW-model, the results remain robust. 
 In sum, in five out of eight models the results remain unchanged after controlling for selection 
bias. In two models, the main effects change in the Heckman models, but remain robust when 
applying IPW, in one model a small difference is found when applying IPW (for the full models see 
Tables A4 to A6 in the Annex).
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Table 2.5 | Heckman models versus inverse probability weights
Contraceptive 
use
ANC Delivery at  
health facility
Delivery at 
hospital
Model 1 Model 2 Model 1 Model 2 Model 1 Model 2 Model 1 Model 2
Contribution to household 
income
.112 
(.207)
.003 
(.018)
.543** 
(.253)
.668*** 
(.234)
.759*** 
(.233)
.414*** 
(.060)
.354 
(.224)
.115** 
(.070)
Not working ref ref ref ref ref ref ref ref
Working at/close to home -.086 
(.579)
-.048** 
(.025)
2.440*** 
(.657)
1.493** 
(.671)
-.446 
(.401)
.082 
(.205)
-.746** 
(.372)
.048 
(.062)
Working away from home -.217 
(.582)
-.078*** 
(.036)
1.966*** 
(.612)
.824 
(.592)
-.416 
(.419)
-.013 
(.208)
-.485 
(.412)
.114* 
(.069)
Domestic decision-making -.279*** 
(.087)
-.031*** 
(.012)
-.214 
(.169)
.064 
(.176)
-.062 
(.107)
-.034 
(.050)
-.121 
(.142)
-.055** 
(.022)
Control over household 
expenses
.192** 
(.087)
.016 
(.008)
-.055 
(.107)
.004 
(.134)
.192** 
(.082)
.082** 
(.040)
.141* 
(.084)
.015 
(.017)
N 1107 477 1110 351 1111 352 1111 352
Wald chi2 735.98 759.39 55.92 8.67 142.01 129.15 180.03 138.43
Prob > chi2 .0000 .0000 .0001 .0000 .0000 .0000 .0000 .0000
Log pseudolikelihood -1200.97 -121.61 -1885.10 – -1162.14 -181.24 -1059.63 -104.05
Rho -.019 
(.434)
– .726 
(.174)
– -.428 
(.304)
– -.902 
(.167)
–
Wald test rho. Prob>chi2 .9644 – .0123 – .2193 – .0978 –
Notes: Models 1 report results from Heckman analyses. Models 2 apply inverse probability weights. All control variables 
included. Two-sided p-values * p < 0.10; ** p < 0.05; *** p < 0.01. 
2.5 | DISCuSSION 
In this chapter, we studied the role of economic empowerment on women’s exposure to 
reproductive health risks in Northern Tanzania. We explored the effect of women’s employment 
and income contribution to their household on health care use at three important phases in the 
reproductive cycle: before pregnancy, during pregnancy and at child birth. In contrast to most 
evidence that is based on analyses of cross-sectional data, we made use of data from 2004 and 2010, 
which allows us to obtain estimates that are less prone to endogeneity biases. Moreover, we rely 
on an identification strategy that allows us to obtain insights into the mechanisms through which 
economic empowerment may lower women’s reproductive health vulnerability.
 We found that women who are economically active visit a health centre for antenatal care 
check-ups more frequently. Women who contribute to the household’s income have on average a 
more frequent use of antenatal care and are less likely to deliver at home. Adding two indicators of 
bargaining power to the model did not alter the direct effect of making an economic contribution to 
the household. The significant effect of economic empowerment on contraceptive use disappeared 
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after adding all control variables. We made use of Heckman models and inverse probability weights 
to control for possible selection and attrition bias. In most models the effect remained robust.
 These results convincingly reject hypothesis 1, according to which economic empowerment 
would not have any influence on reproductive health outcomes. This hypothesis was inspired by 
common preference household models, which assume that households pool all resources and act 
upon a common set of preferences. The strong association between women’s contribution to the 
household income and their reproductive health vulnerability that we observed goes against these 
views.
 Our results are not in line with hypothesis 2 either. In most models, the effect of economic 
empowerment remains robust (and of similar size) after controlling for bargaining power. If economic 
empowerment worked through increased bargaining power, we would see a decline in the size of the 
effect of economic empowerment when adding controls for bargaining power. The results on health 
seeking behaviour during pregnancy and at delivery support the idea that economic empowerment 
has a direct effect on health care seeking behaviour, confirming hypothesis 3. Women are likely to 
spend their own income directly on their own health care without bargaining, which is in line with 
the non-cooperative model. 
 Although our results point to a non-cooperative household model, we have been unable to test 
the assumptions behind this model. We have limited information about women’s preferences for 
health seeking behaviour and even less so for their husbands. As such, we are unable to compare 
the preferences of the spouses with the final decision made. In addition, we measure bargaining 
power indirectly by two proxies. These two indicators even show some mixed effects, indicating 
that the concept – and especially the process – of bargaining power is difficult to grasp. Yet, a 
closer analysis of the pathways and interrelationships between various sources or indicators of 
empowerment falls outside the scope of this chapter. We also acknowledge that the measurement 
of economic empowerment in this chapter is limited, as it only focuses on economic engagement 
and the contribution to the household income and as it does not allow a comparison between 
different scales of contribution. As this study was conducted in a predominantly rural area, where 
most women perform unpaid work in agriculture, it would be interesting to repeat this study in a 
more urban area with a higher diversity in income sources. 
 Despite some limitations, our results provide useful insights for policy makers. To lower women’s 
reproductive health vulnerability, it is not necessary to work on women’s bargaining position, as 
becoming economically more important as such can have direct beneficial effects for women’s 
vulnerability to reproductive health risks. Any policy that increases women’s access to income 
generating activities has therefore the potential to effectively lower women’s reproductive health 
vulnerability.
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ANNEX
In this Annex, we provide additional details Chapter 2. Specifically, in addition to the results section, 
we present the full table including the estimated regression coefficients of the control variables 
in Table A2.1. Secondly, in the main manuscript we indicate that we have performed a test on 
heteroskedasticity; in this annex we provide the details of this analysis. Finally, we describe in detail 
how the analysis and correction of selection and attrition bias has been dealt with.
Table A2.1 | Determinants of contraceptive use, the number of antenatal care and place of delivery 
(reporting control variables)
Contraceptive 
use
ANC Delivery at health facility 
versus home delivery
Delivery at 
hospital
Contribution to household 
income
.014 
(.028)
.552** 
(.249)
.310*** 
(.076)
.141** 
(.077)
Not working  
(reference category)
– – – –
Working at home -.003 
(.060)
1.236*** 
(.408)
-.058 
(.145)
.035 
(.070)
Working away from home -.021 
(.063)
.750** 
(.350)
-.031 
(.144)
.116* 
(.075)
Domestic decision-making -.035*** 
(.013)
-.076 
(.148)
-.044 
(.039)
-.073*** 
(.026)
Control over household 
expenses
.024 
(.010)
.005 
(.111)
.075** 
(.036)
.032 
(.022)
Control variables 
Age -.002 
(.002)
.019 
(.030)
.006 
(.009)
.007 
(.007)
No education  
(reference category)
– – – –
Incomplete primary -.019 
(.028)
.376 
(.354)
.010 
(.116)
.087 
(.088)
Complete primary or higher .057** 
(.031)
.044 
(.253)
-.080 
(.100)
.022 
(.058)
Moslem (reference category) – – – –
Protestant -.056* 
(.027)
-.150 
(.325)
-.166 
(.171)
-.008 
(.083)
Catholic -.031 
(.031)
-.177 
(.296)
-.182 
(.175)
.052 
(.080)
Not religious -.094*** 
(.020)
-.382 
(.476)
-.279 
(.163)
-.091 
(.071)
Media exposure .055** 
(.027)
.379* 
(.225)
.015 
(.063)
.012 
(.040)
210223-L-bw-Westeneng
59 How economic empowerment reduces women’s reproductive health vulnerability | 
2
Table A2.1 | (Continued)
Contraceptive 
use
ANC Delivery at health facility 
versus home delivery
Delivery at 
hospital
Number of births .005 
(.007)
-.067 
(.073)
-.013 
(.022)
-.020 
(.015)
Previous pregnancy loss -.011 
(.024)
-.101 
(.294)
.042 
(.073)
.015 
(.063)
Husband does not live in  
same HH
.067 
(.067)
-.236 
(.152)
-.122 
(.042)
No polygynous marriage 
(reference)
– – – –
Polygynous – rank 1st wife -.045 
(.022)
-.087 
(.505)
-.047 
(.127)
-.070 
(.041)
Polygynous marriage –  
rank lower
-.047* 
(.020)
.251 
(.369)
-.167 
(.101)
-.087 
(.041)
Education husband (years) .001 
(.004)
.018 
(.041)
.016 
(.012)
.013** 
(.006)
Wealth -.009 
(.016)
.004 
(.270)
.295** 
(.121)
.143*** 
(.059)
Infecund -.104*** 
(.025)
– – –
Pregnant or amenorrheic -.127*** 
(.025)
– – –
Road passable throughout the 
year
.038** 
(.019)
.240 
(.245)
-.034 
(.086)
.037 
(.052)
Availability public transport .014 
(.023)
.494* 
(.269)
.101 
(.094)
-.043 
(.051)
Region: Mwanza (reference) – – – –
Region: Kagera .247*** 
(.059)
.548* 
(.304)
.108 
(.096)
-.035 
(.054)
Region: Mara .194*** 
(.061)
.409 
(.284)
-.246*** 
(.081)
-.085* 
(.043)
Constant 1.552** 
(.693)
N 477 351 352 352
Wald chi2 | F 669.32 2.65 121.99 222.72
Prob > chi2 | Prob > F .0000 .0021 .0000 .0000
(Pseudo) R2 .3910 .1278 .1932 .2385
Log pseudolikelihood -149.35 -196.75 -129.40
Notes: In the models on contraceptive use and place of delivery marginal probabilities are reported; with robust standard 
errors (between brackets) to control for intra-village dependencies; two-sided p-values * p < 0.10; ** p < 0.05; *** p < 0.01. 
Weights applied to adjust for the original two-stage sampling design.
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Analysis of error correlations and heteroskedasticity
Errors may be correlated within the same village (because of omitted community characteristics). 
To correct standard errors for such intra-village dependencies, we use robust standard errors. 
For the analyses on antenatal care use and place of delivery (Tables 2.3 and 2.4), errors may also 
be correlated for observations within the same year of pregnancy. These analyses are based on 
information about the last pregnancy between 2004 and 2010, so that the number of years between 
the measurement of empowerment and pregnancy-related behaviour are not alike for all women in 
our sample. Based on a White test (254.839; p-value = .6509) we conclude that there is no indication 
of heteroskedasticity based on the year of pregnancy in the analyses on antenatal care. Similarly, 
no heteroskedasticity is found based on the year of pregnancy in the analyses on delivery care, as 
shown by the Likelihood-ratio test of Lnsigma2: Chi2(1) = -3.90; Prob > chi2 = .1425 for the first two 
models and Chi2(1) = -2.44; Prob > Chi2 = .2952 for the last two models. 
Analysing possible selection bias
To obtain a first idea about possible non-random selection and hence possible biases, we perform 
three tests. First, we compare the original 2004 sample with the different 2010 samples that we 
used in the analyses. Table A2 in the annex shows the average socio-economic characteristics and 
empowerment indicators (as measured in 2004) of the different samples. Sample 1 is the original 
2004 sample whereas sample 2 is the sample of women who were re-interviewed in 2010. Sample 
3 is the sample used to analyse contraceptive use (with women who were married in both 2004 
and 2010) and sample 4 is used to study antenatal care use and place of delivery (with women who 
were married in both 2004 and 2010 and had at least one pregnancy between 2004 and 2010). 
There are no major differences between the four samples in the level of contribution made to the 
household income. We do find, however, that employment and bargaining power vary across the 
four samples. Limiting the sample to married women has resulted in a smaller share of women who 
are not working. Both decision-making power and control over money show significantly different 
means, with sample 4 showing the lowest level of bargaining power. The score of decision-making 
power is significantly lower compared to samples 1 and 2 (t-test two-sided p-values: .045 and .004 
respectively). The average level of control over money is significantly lower than sample 1 (t-test 
two-sided p-value: .090). 
 Second, we regressed non-selection (score one if women were not included in the second wave, 
score zero if included) on all baseline variables that might affect non-selection, plus additional 
variables characterising the selection process, including attrition rate at community level and 
women’s relation vis-à-vis the household head. Table A3 presents the results for the two sample 
groups used in the analyses (samples 3 and 4). The pseudo R-squared from this table suggests 
that baseline variables and community level attrition as well as the position of the woman in the 
household explain 27-28 per cent of the variation in non-selection. From the two models we learn 
that several empowerment indicators as well as age, number of births and the two additional 
variables characterising the selection process have a statistically significant effect on the likelihood 
of remaining in the sample. Third, we performed a BGLW-test (Becketti, Gould, Lillard and Welch test) 
regressing the outcome variable from the first wave on explanatory baseline variables, a selection 
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dummy and the selection dummy interacted with all explanatory baseline variables. From the F-test 
of joint significance we can reject the null hypothesis that selection is random (Baulch & Quisumbing, 
2011; Outes-Leon & Dercon, 2008).
 To correct for possible selection biases, we use a Heckman model. For this, we estimate the 
probability to be selected in the sample, which is then added as control variable in the original model. 
This solution requires at least one exogenous variable that influences inclusion in the second wave, 
but which is uncorrelated with the errors in the final equation. The main advantage of this model is 
that it can correct estimates that are prone to selection bias due to unobservable factors. However, 
finding a proper exogenous variable is very difficult, and a failure of properly identifying the model 
can lead to biases that are as bad as the original selection problem we try to solve (Cuddeback, 
Wilson, Orme, & Combs-Orme, 2004; Puhani, 2000; Wooldridge, 2002). An alternative approach 
makes use of inverse probability weights (IPW), which relaxes the assumption of exogeneity. As 
such, explanatory variables from the final model are used to estimate the probability of selection 
next to some additional variables. The inverse probability weights give a higher weight to women 
who have characteristics similar to the women who were missing in the second wave. The procedure 
involves estimating two probit regressions. First, we estimate the probability of remaining in the 
sample. We include baseline characteristics that are also present in the final model as well as the two 
additional variables (attrition rate at community level and position of the woman in the household). 
In the second regression, the significant indicators from the first model are excluded. The weights 
are calculated as the ratio of the predicted probabilities from these two probit regressions.
 In our analysis, we apply and compare both methods. For the Heckman model we have added 
one exogenous variable, the attrition rate at community level, which is often considered a proxy 
for interviewer’s quality, and based on our experience it can also be considered an indicator of 
community support in tracking individuals for the second wave. This variable is also used as a 
predictor variable in the IPW method. In addition, we add a dummy variable equal to one if the 
respondent was the head or a spouse of head of household in 2004. We do so as women who were 
not yet head of their household in 2004 are more likely to have moved away in 2010 to start their own 
household, and therefore are less likely to be in the 2010 sample. However, as we are not convinced 
that this latter variable is exogenous, it is not included in the Heckman model.17 The results including 
the estimated coefficients of the control variables are presented in Tables A2.4-A2.6.
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Table A2.2 | Descriptive statistics (four samples)
(1) (2) (3) (4)
Sample 
2004
Sample 
2010
Sample 2010, 
married 2004 
and 2010
Sample 2010, 
married and 
pregnancy 2004-2010
Empowerment indicators
Contribution to household income (%) 16.24 14.68 14.75 13.93
Not working (%) 10.38 8.43 2.57 2.38
Working at home (%) 40.63 42.36 44.73 44.13
Working away from home (%) 49.00 49.21 52.69 53.49
Domestic decision-making (mean) .005 .026 -.080 -.137
Control over money (mean) .007 -.026 -.069 -.109
background
Age (mean) 28.16 29.07 30.14 27.03
No education (%) 22.47 23.77 28.27 25.71
Incomplete primary (%) 20.73 19.25 16.60 16.04
Complete primary or higher (%) 56.27 56.56 54.67 57.67
Wealth index (mean) -.092 -.211 -.306 -.331
 % quintile 1 17.99 18.55 19.23 21.19
 % quintile 2 17.32 18.05 23.09 23.18
 % quintile 3 25.93 29.72 30.18 30.29
 % quintile 4 21.74 21.11 18.46 16.71
 % quintile 5 17.02 12.57 9.03 8.64
Head / wife of head 62.56 69.36 88.16 86.16
N 1,226 801 501 367
Notes: All variables measured in 2004. Weights applied to adjust for the original two-stage sampling design.
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Table A2.3 | Regressing non-selection
Sample 3 Sample 4
Coef. S.E. Coef. S.E.
Contribution to household income .001 .039 -.001 .030
Not working (reference category) – – – –
Working at home -.217** .091 -.235*** .078
Working away from home -.200** .081 -.229*** .074
Domestic decision-making .068*** .019 .045*** .016
Control over household expenses .051*** .020 .013 .017
Control variables 
Age .006* .004 .033*** .004
No education (reference category) – – – –
Incomplete primary .083 .056 .052 .038
Complete primary or higher .031 .050 -.028 .043
Moslem (reference category) – – – –
Protestant .048 .047 .005 .049
Catholic .045 .040 .017 .042
Not religious -.021 .086 -.054 .090
Media exposure -.101** .043 -.035 .026
Number of births -.022* .011 -.057*** .012
Previous pregnancy loss -.125** .052 -.096*** .038
Wealth .038 .029 .024 .032
Road passable throughout the year -.043 .027 -.006 .030
Availability public transport .038 .035 -.017 .032
Region: Mwanza (reference) – – – –
Region: Kagera .059 .040 .030 .030
Region: Mara .014 .044 .005 .038
Attrition rate at community level .824*** .104 .641*** .100
Position in household -.459*** .035 -.360*** .035
N 1111 1111
Wald Chi2 323.44 307.82
Prob > Chi2 .0000 .0000
Pseudo R2 .2754 .2830
Log pseudolikelihood -547.51 -489.11
Wald test sign. est. selection (Prob > chi2) .0000 .0000
Notes: Probit regression (marginal effects reported). Dependent variable: 1=not selected in sample; 0=selected. Two sided 
* p < 0.10; ** p < 0.05; *** p < 0.01; with robust standard errors (between brackets) to control for intra-village dependencies. 
Weights applied to adjust for the original two-stage sampling design.
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Table A2.4 | Contraceptive use and ANC (Heckman model)
Contraceptive use ANC
Coef. S.E. Coef. S.E.
Contribution to household income .112 .207 .543** .253
Not working (reference category) – – – –
Working at home -.086 .579 2.440*** .657
Working away from home -.217 .582 1.966*** .612
Domestic decision-making -.279*** .087 -.214 .169
Control over household expenses .192** .087 -.055 .107
Control variables 
Age -.013 .015 -.067 .044
No education (reference category) – – – –
Incomplete primary -.185 .257 .165 .400
Complete primary or higher .461* .242 .217 .257
Moslem (reference category) – – – –
Protestant -.461 .291 -.379 .335
Catholic -.203 .308 -.475 .342
Not religious -1.651*** .538 -.481 .392
Media exposure .496** .212 .469* .243
Number of births .035 .070 .155 .120
Previous pregnancy loss -.099 .239 .331 .343
Husband does not live in same HH .459 .312 -.498 .510
No polygynous marriage (reference) – – – –
Polygynous – rank 1st wife -.546* .316 -.190 .554
Polygynous marriage – rank lower -.503** .254 .254 .367
Education husband (years) .008 .031 .016 .038
Wealth -.072 .162 -.301 .342
Infecund -1.298*** .219 – –
Pregnant or amenorrheic -2.407*** .335 – –
Road passable throughout the year .359** .154 .207 .229
Availability public transport .112 .191 .581** .271
Region: Mwanza (reference) – – – –
Region: Kagera 1.432*** .285 .754*** .289
Region: Mara 1.015*** .237 .456* .259
Constant -1.636* .973 -1.073 1.313
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Table A2.4 | (Continued)
Contraceptive use ANC
Coef. S.E. Coef. S.E.
Sampled
Contribution to household income .012 .086 .006 .083
Not working (reference category) – – – –
Working at home .839*** .274 1.039*** .285
Working away from home .736*** .256 .994*** .286
Domestic decision-making -.144*** .048 -.128*** .048
Control over household expenses -.114** .051 -.030 .054
Age -.000 .009 -.084*** .011
No education (reference category) – – – –
Incomplete primary -.259* .141 -.210* .120
Complete primary or higher -.096 .110 .043 .119
Moslem (reference category) – – – –
Protestant -.104 .125 .041 .166
Catholic -.210* .121 -.110 .158
Not religious .059 .231 .196 .282
Media exposure .324*** .112 .176** .083
Number of births .094*** .029 .219*** .032
Previous pregnancy loss .364*** .141 .380*** .103
Wealth -.113 .072 -.091 .099
Road passable throughout the year -.039 .087 .074 .116
Availability public transport -.079 .093 .026 .117
Region: Mwanza (reference) – – – –
Region: Kagera .029 .101 .068 .113
Region: Mara -.021 .103 .025 .117
Attrition community level 1.937*** .231 -1.781*** .414
Constant -.603** .283 -.803** .362
Lambda – – 1.522** .857
/athrho -.019 .434 .921** .368
Rho -.019 .434 .726*** .174
N 1107 1110
Censured observations 634 761
Uncensored observations 473 349
Wald Chi2 735.98 55.92
Prob > Chi2 .0000 .0001
Log pseudolikelihood -1200.97 -1885.10
Wald test of indep. Eqns (Prob > chi2) .9644 .0123
Notes: Two sided * p < 0.10; ** p < 0.05; *** p < 0.01; with robust standard errors (between brackets) to control for intra-
village dependencies. Weights applied to adjust for the original two-stage sampling design.
210223-L-bw-Westeneng
| Chapter 266 
Table A2.5 | Place of delivery (Heckman model)
Delivery at health facility 
versus home delivery
Delivery at  
hospital
Coef. S.E. Coef. S.E.
Contribution to household income .759*** .233 .354 .224
Not working (reference category) – – – –
Working at home -.446 .401 -.746** .372
Working away from home -.416 .419 -.485 .412
Domestic decision-making -.062 .107 -.121 .142
Control over household expenses .192** .082 .141* .084
Control variables 
Age .036 .027 .084*** .024
No education (reference category) – – – –
Incomplete primary .130 .273 .375 .249
Complete primary or higher -.170 .236 -.047 .241
Moslem (reference category) – – – –
Protestant -.477 .441 .061 .309
Catholic -.459 .459 .297 .300
Not religious -.760* .460 -.330 .368
Media exposure .010 .162 -.032 .147
Number of births -.089 .069 -.216*** .053
Previous pregnancy loss .002 .230 -.261 .254
Husband does not live in same HH -.625 .433 -.687 .625
No polygynous marriage (reference) – – – –
Polygynous – rank 1st wife -.093 .319 -.231 .168
Polygynous marriage – rank lower -.407 .266 -.311 .235
Education husband (years) .044 .031 .041* .022
Wealth .749*** .279 .629*** .206
Road passable throughout the year -.091 .205 .186 .186
Availability public transport .222 .238 -.181 .161
Region: Mwanza (reference) – – – –
Region: Kagera .236 .220 -.202 .192
Region: Mara -.620*** .232 -.342* .183
Constant 1.251* .683 .595 .845
Sampled
Contribution to household income .005 .086 .009 .088
Not working (reference category) – – – –
Working at home 1.041*** .287 1.029*** .287
Working away from home .999*** .286 .992*** .284
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Table A2.5 | (Continued)
Delivery at health facility 
versus home delivery
Delivery at  
hospital
Coef. S.E. Coef. S.E.
Domestic decision-making -.122** .049 -.121** .049
Control over household expenses -.027 .056 -.027 .057
Age -.083*** .011 -.083*** .012
No education (reference category) – – – –
Incomplete primary -.190 .120 -.204* .121
Complete primary or higher .069 .124 .058 .124
Moslem (reference category) – – – –
Protestant -.007 .172 -.015 .172
Catholic -.144 .161 -.150 .164
Not religious .151 .282 .148 .286
Media exposure .163* .082 .162** .082
Number of births .216*** .033 .218*** .033
Previous pregnancy loss .358*** .106 .352*** .104
Wealth -.093 .098 -.089 .099
Road passable throughout the year .052 .119 .046 .120
Availability public transport .032 .118 .029 .119
Region: Mwanza (reference) – – – –
Region: Kagera .063 .108 .072 .111
Region: Mara .010 .127 .014 .127
Attrition at community -1.926*** .331 -1.893*** .408
Constant -.717** .341 -.709** .340
/athrho -.457 .372 -1.484* .897
Rho -.428 .304 -.902** .167
N 1111 1111
Censured observations 761 761
Uncensored observations 350 350
Wald Chi2 142.01 180.03
Prob > Chi2 .0000 .0000
Log pseudolikelihood -1162.14 -1059.63
Wald test of indep. Eqns (Prob > chi2) .2193 .0978
Notes: Two sided * p < 0.10; ** p < 0.05; *** p < 0.01; with robust standard errors (between brackets) to control for intra-
village dependencies. Weights applied to adjust for the original two-stage sampling design.
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Table A2.6 | Determinants of contraceptive use, the number of antenatal care and place of delivery 
(reporting control variables), IPW applied
Contraceptive 
use
ANC Delivery at health facility 
versus home delivery
Delivery at 
hospital
Contribution to household income .003 
(.018)
.668*** 
(.234)
.414*** 
(.060)
.115** 
(.070)
Not working (reference category) – – – –
Working at home -.048** 
(.025)
1.493** 
(.671)
.082 
(.205)
.048 
(.062)
Working away from home -.078*** 
(.036)
.824 
(.592)
-.013 
(.208)
.114* 
(.069)
Domestic decision-making -.031*** 
(.012)
.064 
(.176)
-.034 
(.050)
-.055** 
(.022)
Control over household expenses .016** 
(.008)
.004 
(.134)
.082** 
(.040)
.015 
(.017)
Control variables 
Age .000 
(.001)
.047 
(.030)
.006 
(.010)
.004 
(.005)
No education (reference category) – – – –
Incomplete primary -.018 
(.017)
.434 
(.468)
-.035 
(.126)
-.010 
(.054)
Complete primary or higher .035* 
(.021)
.125 
(.330)
-.133 
(.114)
-.016 
(.055)
Moslem (reference category) – – – –
Protestant -.048*** 
(.018)
.042 
(.403)
-.262 
(.179)
-.012 
(.054)
Catholic -.042* 
(.021)
-.204 
(.407)
-.238 
(.178)
.035 
(.052)
Not religious -.065*** 
(.018)
-.626 
(.620)
-.401** 
(.156)
-.035 
(.063)
Media exposure .049*** 
(.020)
.794*** 
(.244)
.011 
(.071)
.004 
(.034)
Number of births .002 
(.005)
-.139* 
(.081)
-.013 
(.024)
-.009 
(.010)
Previous pregnancy loss .019 
(.023)
-.564* 
(.304)
-.043 
(.088)
.009 
(.010)
Husband does not live in HH .056 
(.057)
-.416 
(.526)
-.175 
(.166)
-.107*** 
(.023)
No polygynous marriage (reference) – – – –
Polygynous – rank 1st wife -.036* 
(.014)
.146 
(.582)
.097 
(.141)
-.040 
(.028)
Polygynous marriage – rank lower -.035** 
(.016)
-.127 
(.456)
-.175 
(.122)
-.059* 
(.027)
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Table A2.6 | (Continued)
Contraceptive 
use
ANC Delivery at health facility 
versus home delivery
Delivery at 
hospital
Education husband (years) .001 
(.003)
-.003 
(.040)
.024** 
(.012)
.013** 
(.005)
Wealth -.007 
(.012)
-.104 
(.274)
.394** 
(.186)
.136*** 
(.041)
Infecund -.075*** 
(.024)
– – –
Pregnant or amenorrheic -.094*** 
(.024)
– – –
Road passable throughout the year .036*** 
(.016)
-.101 
(.267)
-.017 
(.086)
.022 
(.033)
Availability public transport .010 
(.015)
.274 
(.292)
.097 
(.097)
-.035 
(.041)
Region: Mwanza (reference) – – – –
Region: Kagera .234*** 
(.062)
.527 
(.341)
.104 
(.106)
-.003 
(.039)
Region: Mara .156*** 
(.054)
.467* 
(.276)
-.222*** 
(.082)
-.079** 
(.029)
Constant 1.533** 
(.726)
N 477 351 352 352
Wald chi2 | F 759.39 8.67 129.15 138.43
Prob > chi2 | Prob > F .0000 .0000 .0000 .0000
(Pseudo) R2 .4887 .1959 .2566 .3097
Log pseudolikelihood -121.61 - -181.24 -104.05
Notes: In the models on contraceptive use and place of delivery marginal probabilities are reported; with robust standard 
errors (between brackets) to control for intra-village dependencies; two-sided p-values * p < 0.10; ** p < 0.05; *** p < 0.01. 
Weights applied to adjust for the original two-stage sampling design.
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This chapter is based on the paper: Westeneng, J. & D’Exelle, B. (submitted). Safe Motherhood and Bodily 
Integrity in Tanzania. In: World Development.
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3.1 | INTRODuCTION
Reproductive and sexual health and rights have been at the centre of attention since the 1994 
International Conference on Population and Development in Cairo (G. Sen & Batliwala, 2000). In 
analysing both the determinants and consequences of reproductive health problems, a growing 
number of studies have focused on the relationship between empowerment and reproductive 
health. Most consider empowerment as a determinant of reproductive health and access to 
health services (e.g. Beegle et al., 2001; Hindin, 2000; Larsen & Hollos, 2003; Schuler et al., 1997). 
Little is known, however, about the inverse relationship: the influence of reproductive health on 
empowerment, and in particular women’s bodily integrity. 
 In this study, we follow Nussbaum’s definition of bodily integrity (2000, p. 78), which is based on 
the idea of individual and autonomous subjects, being in control of and the sole authority in making 
decisions about their own body (Patosalmi, 2009, p. 128). While some scholars consider bodily 
integrity as a prerequisite for empowerment (Mathur, 2008), or as capability or human or sexual 
right (Nussbaum, 2003; Robeyns, 2011; G. Sen & Batliwala, 2000), we consider bodily integrity as part 
of the interpersonal domain of empowerment (Lee-Rife, 2010). Empowerment is broadly defined 
as women’s ability to make decisions and to assert control over their own life and body (Kabeer, 
1999b). It comprises several domains: economic, socio-cultural, legal, political, psychological and 
interpersonal (Malhotra et al., 2002). Although these domains are interlinked, being empowered in 
one domain does not necessarily imply being empowered in another. Being one of the empowerment 
dimensions closest related to reproductive health, we define bodily integrity as women’s control 
over their own body. This includes control over sexuality and the absence of domestic violence 
(Mathur, 2008; G. Sen & Batliwala, 2000). 
 That reproductive health may influence women’s bodily integrity is plausible given that in 
most developing countries the status of women is strongly related with their reproductive role. 
It is exemplified by the evolution of women’s status over their life cycle. Women’s status tends to 
drop sharply just after marriage, rises slowly with the number of children and age, is high when the 
woman has acquired the status of mother-in-law and grandmother, and finally it decreases slightly 
at old age (Das Gupta, 1995). Women’s status is also correlated with their success in fulfilling their 
reproductive role. While having children is likely to improve women’s position in the household, 
childless women tend to be stigmatised (Boserup, 1985; Larsen et al., 2010; McCloskey et al., 2005) 
and miscarriage or stillbirth might deteriorate women’s position. 
 In this chapter, we analyse to what extent changes in the reproductive status and the occurrence 
of reproductive health events affect the level of bodily integrity of married Tanzanian women. 
Specifically, we selected the Lake Zone region as study area, as this area is characterised by high 
rates for fertility and home delivery, resulting in high risks for maternal morbidity and mortality. 
The region has a patriarchal system, allowing for polygymous marriages. It is predominantly rural, 
and as a result most people (including women) work in agriculture. In 2010, we re-interviewed a 
subsample of women from the Tanzanian Demographic and Health Survey (TDHS) of 2004. We find 
the following results. First, women who have reported a pregnancy loss (miscarriage or stillbirth) 
between 2004 and 2010 show on average a reduction in the level of bodily integrity as measured by 
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women’s reported acceptance of intimate partner violence, i.e. they tend to become more violence 
tolerant. Second, reported child mortality (death of a child at any age) is related to a reduction in 
women’s perceived control over the sexual relationship with their husband.
 The rest of the article is structured as follows. In the next section we review related literature and 
describe the possible pathways in which reproductive health events can impact bodily integrity. In 
section three we describe the data and methodology; we present our results in section four, after 
which we conclude with a discussion of the findings. 
3.2 | PATHWAyS bETWEEN REPRODuCTIvE HEALTH AND bODILy 
INTEGRITy
Very few studies have investigated the effect of reproductive health on bodily integrity. Some 
studies have described associations between reproductive health and violence, assuming violence 
(either intimate partner violence, spousal violence or domestic violence) is an important cause 
of poor health. For example, Alio, Nana and Salihu (2009) investigated the effect of violence on 
pregnancy loss in Cameroon. Women who ever reported partner violence, were fifty per cent more 
likely to have reported at least one pregnancy loss. Analysing ten Demographic and Health Surveys, 
Hindin, Kishor and Ansara (2008) concluded that the violence is found to be consistently correlated 
with unintended pregnancies and higher odds of abortions, miscarriages and stillbirths. A study in 
Tanzania found that women who reported intimate partner violence were 1.6 times more likely to 
report a pregnancy loss and even 1.9 times more likely to have indicated an induced abortion (Stöckl, 
Filippi, Watts, & Mbwambo, 2012). The latter study presents four possible pathways, all considering 
violence as the determinant. However, directionality often remains unclear in these studies due to 
the cross-sectional nature of the data. Could this relationship be turned around? To display possible 
mechanisms we review some anthropological accounts.
 In many areas of the world, women do not have full control over their own body and are unable 
to exercise their right (if any) to make choices regarding their sexuality. A woman is identified with 
reproduction, childbearing and rearing; thus with her bodily functions. The control over sexuality 
and reproduction is central to unequal gender relations, rooted in patriarchal systems, women being 
pressured to conform to dominant prescribed roles (Kabeer, 2011; Mathur, 2008; G. Sen & Batliwala, 
2000). This leads to questions such as: What if a woman cannot conform to the expected role, if she 
“fails” the expectations of reproduction and childrearing? Could that lower the (possibly already low) 
respect for her bodily integrity? 
 Das Gupta (1995) compares the life course perspectives of women’s autonomy between 
northern European societies and developing countries (in her article based on work in India, China 
and Bangladesh). Whereas women in European societies have high autonomy shortly after marriage, 
which decreases when a woman reaches old age; the reverse pattern is found in the latter group of 
societies. Shortly after marriage women experience very little autonomy. It rises slowly with age and 
the number of children born. It peaks when the woman has acquired the status of mother-in-law 
and grandmother. A similar pattern is expected in Sub-Saharan Africa. Ester Boserup (1985) states 
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it very strongly: “Traditionally, the status of African women has been that of nonadults. [...] Most 
often they have no say in their own marriage and divorce. [...] girls are told from a young age to be 
obedient and to bear many children (p. 388).” A study from Nigeria (Larsen et al., 2010) describes 
various stages to womanhood, including the onset of menses, to marriage and childbearing. The 
latter is hence necessary in attaining full womanhood, and childless women were not allowed to 
attend certain meetings, and were more likely divorced. The results were strongest for women in 
patrilineal communities. Hence, in contrast to European societies, in developing countries women’s 
autonomy is strongly dependent on their reproductive role. 
 As Ryder (2010, p. 613) notes: “Often the only way for a woman to earn esteem is to contribute 
to the survival of the group by bearing healthy sons.” Being an important way to gain status, it 
is presumably an incentive for relatively high fertility (Mason, 1987, p. 729). Blanc (2001) follows 
acknowledging that “[…] outcomes within the domains of sexual and reproductive health can 
have a reciprocal effect on the balance of power within sexual relationships. For example, having 
children can increase women’s relative power in a relationship (p.191-1).” This is further confirmed 
by Sen and Batliwala (G. Sen & Batliwala, 2000, p. 24) who state that “the subordination of women 
has often been achieved through the subjugation and control of their sexual and reproductive lives, 
with often disastrous consequences to their health and status. [One of ] the manifestations of this 
includes […] being blamed and victimised for reproductive outcomes (bearing daughters instead 
of sons, or for being infertile).” Although based on a study in the UK, Murphy (2012) describes that 
after a stillbirth, women lose the identity of ‘moral mother’, including the potential of stigmatisation. 
It is based on the adherence that during pregnancy, the woman is in full control through behaviour 
modification, resulting in women being blamed for maternal incompetency even if the stillbirth was 
medically unexplained. 
 Several other studies have confirmed that women might be held responsible by their spouses 
for the pregnancy loss or for being ‘too expensive’ when medical care is needed (Storeng et 
al., 2008). Health staff is also found to blame women for delaying care-seeking and poor birth 
outcomes (Béhague, Kanhonou, Filippi, Lègonou, & Ronsmans, 2008). As such, women experience 
power inequities at several levels: within their marriage and within the patient-health care provider 
relationship.
 For Tanzania specifically, two relevant studies merit discussion. First, Haws and colleagues (2010) 
collected qualitative narratives of fifty women who suffered infertility, miscarriage, stillbirth or an 
early neonatal death. They conclude that pregnancy loss is seen as a non-event, and is not mourned 
openly. Stillbirths and miscarriages are concealed, because women are afraid they are accused 
of having induced the loss. Such accusations can lead to stigma, and the denial of economic and 
emotional support. The authors conclude (p. 1765): “Women’s low social status in many low-resource 
settings limits their sexual negotiating power and access to education and health care, rendering 
them vulnerable to victimisation, blame, and stigma, especially in reproductive matters.” Hence, 
vulnerable women are most at risk to both pregnancy loss and the subsequent stigma, abuse, 
possible divorce and a denial of economic and emotional support.
 The second study is conducted by Wembah-Rashid (1996) who depicts a rather less pessimistic 
account of the experiences of pregnancy loss in Southeast Tanzania. Women are less often held 
210223-L-bw-Westeneng
| Chapter 376 
responsible for the pregnancy loss. External factors are more prominently identified as causes, and 
husbands more often than women were incurred culpability. For example, husband’s unfaithfulness 
to his wife was seen as cause of recurrent pregnancy loss. The difference in these accounts most 
likely reflects a difference between patriarchal (see Haws et al., 2010) and matrilineal settings (see 
Wembah-Rashid, 1996). In patrilineal and patrilocal societies, such as the Sukuma in Mwanza, a 
payment of bridewealth at marriage traditionally secured men’s entitlement to any offspring, and 
giving men the right to divorce their wife she had induced an abortion (Plummer et al., 2008). This 
likely contributes to the concealment of the pregnancy loss. In our study we focus on an area in the 
North of Tanzania, characterised as patriarchal. 
 Very few scholars have tried to test whether reproductive health affect women’s risk to violence 
or empowerment in a quantitative way. McCloskey and colleagues (2005) describe that in urban 
Tanzania, one out of five married women reports to (currently) experience intimate partner abuse; 
even more (one out of four) has reported to have ever experienced such violence. The risk was 
elevated for infertile women. Lee-Rife (2010) examines the effects of reproductive health events on 
women’s empowerment in India. She specifically studies the influence of unwanted and mistimed 
pregnancy, miscarriage, stillbirths and abortions on the mobility, financial decision-making, 
experiences of violence and the threats of abandonment. She finds strong associations between 
abortions and violence. Lee-Rife is, however, also unable to determine the directionality of the effect. 
 Our chapter adds to the literature in two ways. First, it addresses a research question which is not 
often investigated. Secondly, the literature described above refers to some form of bodily integrity 
at a specific point in time. There are hardly any studies available that study the change in bodily 
integrity over time, except for some evaluation studies on specific intervention strategies (e.g. Keller, 
Wilkinson, & Otje, 2010). 
 Above we described possible pathways between reproductive health and bodily integrity 
as documented by existing studies on this topic. The reviewed evidence forms the basis of our 
hypotheses, which we will empirically test. In this study we link various reproductive health events 
to changes in bodily integrity. First, women’s status or autonomy is likely to rise with the number of 
children born (e.g. Das Gupta, 1995). As such, it is expected that having more children will lead to a 
higher level of bodily integrity (hypothesis 1). Infertile women are found to be stigmatised (Haws et 
al., 2010; McCloskey et al., 2005), hence we anticipate a negative effect of infertility (hypothesis 2). 
 Child rearing is one of the primary functions ascribed to women; child mortality and pregnancy 
loss (miscarriage, abortion, stillbirth) are, hence, likely to be considered a failure of this function 
and women are at risk of suffering the consequences, such as stigma or blame (Haws et al., 
2010). Therefore, we expect a negative effect of these events on bodily integrity (hypothesis 3). In 
patriarchal societies, son preference is common. As such, in our analyses we will test whether there 
is a difference in the birth and death of male and female children. Giving birth to a son might have a 
stronger positive effect, and the death of a son possibly a stronger negative effect on bodily integrity 
(hypothesis 4). 
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3.3 | DATA AND METHODS
In the summer of 2010, we re-interviewed a sub-sample of women from the Demographic Health 
Survey 2004 in the Lake Zone Region. Approximately 1,200 women were interviewed in the Lake 
Zone Region in 2004. In 2010 we were able to re-interview 807 of these women. For the analyses, we 
sampled women who were married or living together in both 2004 and 2010. This results in a sample 
size of 504 women. In this section, we discuss the construction of the main variables: bodily integrity 
and the reproductive health status. Moreover, we introduce the control variables and explain the 
analysis strategy. 
Constructing bodily integrity and reproductive health
Bodily integrity is measured by two indicators: reported attitude towards intimate partner violence 
and the perception of the control over the sexual relationship with the husband. Both indicators 
reflect issues of gender equity. We do not have indicators of actual intimate partner violence. Hence, 
we focus on the reported attitude of the women. This measure reflects an attitude in favour of 
women’s lower status by accepting norms giving men the right to discipline women (NBS, 2005). 
Research has shown that there is a significant positive correlation between actual violence and the 
acceptance thereof. The directionality might be twofold. Women with more accepting attitudes might 
be more likely to report actual acts of violence. Alternatively, women experiencing violence might 
alter their acceptance of violence (Hindin et al., 2008, p. 27) or are more likely to blame themselves 
for the assault (Flood & Pease, 2009). Yet, we do not say that women who are violence-acceptant are 
more at risk, which would blame the victim for her victimisation. To construct this variable, we use 
the question “Is a husband justified in beating his wife in the following situations?” We construct 
five dummy variables, measuring the answer to each of the five situations (if she goes out without 
telling him; if she neglects the children; if she argues with him; if she refuses to have sex with him; 
if she burns the food). A score of 1 is given if she disapproves, zero if she approves. We analyse both 
the separate items, as well as a factor score combining all five items (using principle factor analysis, 
eigenvalue of first factor is 2.66, Cronbach’s alpha .84), a higher score indicating a higher level of 
bodily integrity, implied by a less tolerant view towards domestic violence. The perceived control 
over sexual relationships is measured by two questions. First, “Can you say no to your husband if you 
do not want to have sexual intercourse?” And second, “Could you ask your husband to use a condom 
if you wanted him to?” Again, we analyse them separately, but also combine the two questions into 
one score: If a woman answers positively to both questions, the score 1 is used, zero otherwise.
 To measure reproductive health status and the changes therein, we use the following variables: 
1) number of children (boys and girls) alive and living in the same household as the mother; 2) 
number of children (boys and girls, born to the woman) deceased (after a live birth, at any age); 3) 
pregnancy loss (miscarriage, induced abortion or stillbirth); and 4) infertility. A woman is defined 
infecund in the following cases: 1) If she has had a hysterectomy; 2) If she declares she is infecund; 3) 
If she is in menopause; 4) If she is not pregnant, not breastfeeding and has had no menstruation for 
six months or longer; or 5) If she has been married in the past five years, has used no contraceptive 
methods, is not pregnant and has not given birth in the past five years. 
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Control variables
We include the following control variables. At the individual level we include age, education, 
economic engagement (including three dummy variables: 1) not working; 2) working at home; 3) 
working away from home), media exposure (a dummy variable equal to one if the woman listens 
to the radio regularly), and bargaining power (e.g. Flood & Pease, 2009; Mason, 2001; Vyas & Watts, 
2009). We include two indicators of bargaining power: intra-household decision-making and control 
over money. Intra-household decision-making is a factor score based on the four reported answers 
to the question whether a woman is involved in the decision-making of four different daily decisions 
(small household purchases, large household purchases, visits to relatives, food to be cooked each 
day). The women were also asked whether they exert any control over the money needed to buy 
four different items (food, clothes, medicines, and toiletries). A factor score is used as indicator for 
the control over money, a higher score indicating a higher level of control. At the household level 
we add two control variables: wealth and household composition (Mabsout & Van Staveren, 2010; 
WB, 2012). Finally, we add the year of survey in the model to control for period effects. For a more 
detailed explanation of the control variables see the annex. 
 
3.4 | RESuLTS
In this section, we first present a short description of the setting, including descriptive results, 
followed by bivariate statistics and regression analyses. We conclude by a discussion on possible 
attrition and selection bias. 
Setting and descriptive statistics
To analyse the relationship between reproductive health and bodily integrity, we selected the 
Lake Zone region in Northern Tanzania as study area, because this area is characterised by high 
fertility rates (7.3 in Kagera, 6.3 in Mwanza and 7.0 in Mara), and most women give birth at home 
without professional assistance (NBS, 2005), resulting in high reproductive health risks. The area is 
characterised by a patriarchal system, where polygynous marriages are relatively common. Out of the 
504 women included in the analyses, approximately 28 per cent of the women were in a polygynous 
marriage. Most of these women were in a polygynous marriage in both 2004 and 2010; however, 
we also see some shifts into and out of polygynous marriages. Among the 504 women in this study, 
the average number of children ever born rose from 4.2 in 2004 to 5.1 in 2010. Approximately 63 
per cent of the women in the sample have reported a birth between 2004 and 2010. However, not 
all children survived or live in the household with their biological mother. On average one boy 
per three mothers and one girl per two mothers lives elsewhere. Pregnancy loss and the death of 
children are common. One in every three women reported to have had a terminated pregnancy 
or stillbirth at least once in her life. Since 2004, approximately 12 per cent of the women indicated 
that they had experienced such an event. Over 56 per cent has reported to have ever lost a child, 
and almost one out of five women in our sample has indicated to have lost one between 2004 and 
2010. The number of infecund women below the age of 40 years has increased as well, from 7.4 per 
cent in 2004 to 16.1 per cent in 2010. However, few of these women do not have any children at all. 
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These regions are predominantly rural (only ten per cent living in an urban area), and as a result 
most people work in agriculture. In rural mainland Tanzania, poverty rates (based on meeting 
basic needs) have declined, yet remain considerable: in 2007 32.7 per cent of the households lived 
below this poverty line, which reduced to 27.5 per cent in 2011/12 (NBS, 2014). Women are usually 
excluded from ownership over land, and while men generally have authority in decision-making 
concerning the farm business, women work on average more hours, reflecting distinct gender roles 
(Ellis & Mdoe, 2003). Rural women are considered the upholders of traditional life, and are idealised 
as both hard-working and fulfilling the role of care-taker of the family and children (Haram, 2005, 
p. 213). Due to increased economic involvement of women, and unemployment among men, these 
patriarchal relations have eroded in the past decades, and are challenging the traditional role of men 
as breadwinner. Based on our own data, we see (Table 3.1) that reported intra-household decision 
making has increased, as well as control over money. Yet, the average score on the attitude towards 
domestic violence and the perceived control over the sexual relationship shows a negative trend. 
Hence, bodily integrity has declined significantly between 2004 and 2010. For example, in 2004 72.2 
per cent of the women answered ‘no’ to the question “Is a husband allowed to beat his wife if she 
refuses to have sex with him”, while only 62.6 per cent of these women gave this same answer in 
2010. We see a similar decrease to the question “Can you say no to your husband if you don’t want 
to have sex with him”. In 2004, 79.6 per cent answered positively, which dropped to 62.4 per cent 
in 2010. We observe an even stronger decline for the question “Can you ask your husband to use a 
condom” (68.1 to 43.5 per cent). The reduction of bodily integrity seems to be region specific though. 
Whereas we see a decreasing trend in bodily integrity over time in the Lake Zone region, national 
DHS reports from 2004 and 2010 show a slight increase in the level of bodily integrity nationwide 
(NBS, 2005, 2011).
bivariate statistics
As our main focus is to link reproductive health to bodily integrity, we first present some bivariate 
correlations for 2004 and 2010 separately as well as the change between the two years. The number 
of children alive and living in the household does not significantly correlate with the perceived 
control over sexual relationships in both 2004 and 2010, nor does the change in the number of 
children correlate with the change in the perceived control over the sexual relationship. Women 
who reported a child loss between 2004 and 2010 show on average a stronger reduction in the 
control they have (coefficient is -.100; t-value -3.86). Pregnancy loss seems to be unrelated to the 
reported control over the sexual relationship. 
 Whereas fertility does not correlate with perceived control over sexual relationships, it does 
show a negative correlation (Coefficient -.048; t-value -3.49) with the attitude towards intimate 
partner violence in 2010. As this is a cross-sectional bivariate correlation, it could also be that women 
with a high level of bodily integrity are more likely to use contraceptive methods, and therefore will 
reduce their number of children. The number of children deceased does not seem to be correlated 
with acceptance of spousal violence. Yet, having reported a pregnancy loss (miscarriage, abortion or 
stillbirth) is, but only in 2010. Women who have reported one or more pregnancy losses up to 2010, 
show on average a more tolerant view towards domestic violence (coefficient -.288; t-value -4.41). 
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Regression analyses
For the analysis, we use the information from both 2004 and 2010, applying a panel fixed effects 
model. Such model controls for unobserved time-invariant heterogeneity, and in doing so deals 
with an important source of endogeneity which biases regular OLS estimates. Specifically, we 
estimate within group effects, i.e. for each variable the distance to the mean of that individual is 
calculated. The differences between individuals (the so called between effects) are disregarded here 
(more details on the analysis strategy are included in the annex). For both dependent variables – 
attitude towards spousal violence and control over sexual relationships – we present six models. 
Model 1 includes the reproductive health variables only. In this model we distinguish between the 
number of boys and girls alive or deceased. In model 2 we add control variables exogenous to the 
model. In model 3 we add the potential endogenous control variables, as described above. Models 
4 through 6 have a similar set-up, with a small difference in the reproductive health variables. More 
specifically, to detect whether there is a cut-off point for the effect of the number of children alive 
or deceased, we distinguish several categories (boys and girls are taken together). In addition, we 
analyse all items separately. For each item (five items on domestic violence, two on control over 
sexual relationship), we present two models including all control variables (similar two models 3 
and 6 described before). The tables only present the estimates of the main variables. The full tables 
including the estimates of the control variables are available in the annex.
 Table 3.2 presents the six models with the estimated effects of reproductive health events on the 
attitude towards intimate partner violence. In Model 1 we see that three out of seven reproductive 
health indicators show a significant effect. The number of daughters and sons alive show a negative 
effect, i.e. if the number of daughters and sons alive increases, women tend to report more tolerant 
views towards domestic violence, which is not in line with the expectations. However, the effects are 
driven into insignificance once controlled for age. 
 Pregnancy loss – reporting at least one miscarriage or stillbirth – does show the expected 
negative effect. Losing a pregnancy seems to reduce the resistance of spousal violence (or increase 
the acceptance of it), which is in line with hypothesis 3. This remains robust when controlled for all 
other variables. In Model 3, the number of daughters deceased shows a significant positive effect, 
i.e. women who report to have lost a daughter seem to become less tolerant to domestic violence, 
which contradicts our hypothesis. However, as this effect only appears after adding possible 
endogenous variables it should be interpreted with caution. 
 Models 4 to 6 show a rather similar picture. The negative impact of the number of children 
is reduced in Model 5 and eliminated in Model 6. The death of children shows no effect in these 
models. Pregnancy loss remains robust, showing a negative influence on the attitude towards 
intimate partner violence. Hence, women who report an (additional) pregnancy loss between 2004 
and 2010, show on average a stronger reduction in bodily integrity as measured by the attitude 
towards domestic violence, i.e. they tend to become more violence acceptant. In these tables, we 
use a factor score as dependent variable. Using the sum on the five scores (with a total range of 0-5), 
the results remain qualitatively the same. Those results are available upon request.
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Table 3.2 | A fixed effects model linking reproductive health events to changes in the attitude towards 
spousal violence (index)
Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
Number of daughters alive -.148*** 
(.046)
.003 
(.068)
.016 
(.065)
Number of sons alive -.177*** 
(.050)
-.036 
(.068)
-.010 
(.066)
Number of daughters 
deceased
.084 
(.086)
.118 
(.088)
.159** 
(.079)
Number of sons deceased -.037 
(.108)
.050 
(.086)
.044 
(.084)
0 children alive ref ref ref
1-3 children alive -.571*** 
(.203)
-.412* 
(.226)
-.316 
(.240)
4-5 children alive -.944*** 
(.232)
-.563* 
(.289)
-.387 
(.291)
6+ children alive -1.145*** 
(.266)
-.511 
(.331)
-.338 
(.327)
0 children deceased ref ref ref
1 child deceased -.066 
(.155)
.068 
(.151)
.077 
(.143)
2+ children deceased .065 
(.195)
.178 
(.186)
.236 
(.167)
Miscarriage -.249** 
(.099)
-.222** 
(.105)
-.221* 
(.112)
-.246** 
(.104)
-.223** 
(.107)
-.220* 
(.113)
Infecund .064 
(.129)
.012 
(.129)
.045 
(.119)
.054 
(.127)
.005 
(.124)
.048 
(.116)
Control variablesa None Some All None Some All
Number of observations 1001 990 979 1001 990 979
Number of groups 504 504 504 504 504 504
F 5.50 4.50 5.13 4.59 4.37 4.70
Prob > F .0000 .0000 .0000 .0001 .0000 .0000
R-square within .0654 .1063 .1832 .0601 .1111 .1837
Notes: * p < .1; ** p < .05; *** p < .01; sampling weights applied. 
a Models 2 and 5 control for age, age squared, education, media exposure, wealth and year of survey. Models 3 and 6 include 
the following additional controls: employment, intra-household decision-making, control over money and household 
composition.
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Table 3.3a | A fixed effects model linking reproductive health events to changes in the attitude towards 
spousal violence, separate items
Goes out Neglects 
children
Argues Refuse sex burns food
Number of daughters alive .266 
(.209)
.029 
(.205)
.006 
(.199)
-.101 
(.227)
-.190 
(.313)
Number of sons alive .108 
(.244)
-.106 
(.217)
-.072 
(.208)
.003 
(.283)
.506* 
(.303)
Number of daughters deceased .665* 
(.374)
.368 
(.281)
.664** 
(.329)
.287 
(.263)
.171 
(.390)
Number of sons deceased .009 
(.291)
.099 
(.347)
-.057 
(.245)
-.335 
(.321)
.414 
(.347)
Miscarriage -.860** 
(.372)
-.666* 
(.346)
-.699** 
(.314)
-.659* 
(.353)
-.234 
(.435)
Infecund .201 
(.418)
-.121 
(.368)
.063 
(.367)
-.424 
(.402)
-.566 
(.622)
Control variablesa All All All All All
Number of observations 424 454 452 384 236
Wald Chi2 65.54 75.73 47.13 44.33 17.31
Prob > chi2 .0000 .0000 .0006 .0014 .6331
Pseudo R-square .2440 .3071 .2131 .1982 .1092
Notes: Condition logit estimates presented. We estimate a condition logit model which is similar to fixed effects panel data 
models, but with the advantage that weights can be applied and robust standard errors calculated;
* p < .1; ** p < .05; *** p < .01; sampling weights applied.
a All models control for age, age squared, education, media exposure, wealth, year of survey, employment, intra-household 
decision-making, control over money and household composition.
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Table 3.3b | A fixed effects model linking reproductive health events to changes in the attitude towards 
spousal violence, separate items
Goes out Neglects 
children
Argues Refuse sex burns food
0 children alive ref ref ref ref ref
1-3 children alive -2.011** 
(.888)
-2.343** 
(1.062)
-.763 
(.861)
-.713 
(.811)
-.849 
(.757)
4-5 children alive -1.828* 
(1.078)
-2.615** 
(1.248)
-1.367 
(1.010)
-.661 
(.969)
-.921 
(1.027)
6+ children alive -1.118 
(1.120)
-3.245** 
(1.411)
-.572 
(1.105)
-.541 
(1.151)
-1.042 
(1.237)
0 children deceased ref ref ref ref ref
1 child deceased .540 
(.454)
.290 
(.458)
-.177 
(.375)
.067 
(.427)
.295 
(.531)
2+ children deceased .650 
(.567)
.448 
(.580)
.472 
(.523)
-.184 
(.511)
.622 
(.607)
Miscarriage -.824** 
(.375)
-.637* 
(.371)
-.774** 
(.347)
-.618* 
(.347)
-.160 
(.418)
Infecund .128 
(.415)
-.064 
(.370)
-.150 
(.361)
-.473 
(.410)
-.295 
(.619)
Control variablesa All All All All All
Number of observations 424 454 452 384 236
Wald Chi2 56.23 72.72 48.39 43.95 12.64
Prob > chi2 .0000 .0000 .0006 .0024 .9207
Pseudo R-square .2576 .3205 .2267 .1956 .0757
Notes: Condition logit estimates presented. We estimate a condition logit model which is similar to fixed effects panel data 
models, but with the advantage that weights can be applied and robust standard errors calculated;
* p < .1; ** p < .05; *** p < .01; sampling weights applied.
a All models control for age, age squared, education, media exposure, wealth, year of survey, employment, intra-household 
decision-making, control over money and household composition.
Tables 3.3a and 3.3b provide more details, by presenting the results for each item separately. We see 
that the effect of miscarriage is present in the models of four out of five items, confirming hypothesis 
3. Also worth mentioning, is the negative effect of the number of children alive on the rejection of 
domestic violence in case the woman neglects the children in Table 3.3b. Women with children are 
more likely to accept disciplinary measures from their husbands if she would neglect these children.
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Table 3.4 | A fixed effects model linking reproductive health events to changes in the control over 
sexual relationships (index)
Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
Number of daughters alive -.425*** 
(.162)
.149 
(.223)
.080 
(.214)
Number of sons alive -.505*** 
(.164)
.117 
(.252)
.130 
(.278)
Number of daughters deceased -.429 
(.287)
-.220 
(.263)
-.271 
(.270)
Number of sons deceased -1.090*** 
(.322)
-.848** 
(.397)
-.908** 
(.395)
0 children alive ref ref ref
1-3 children alive -1.470** 
(.655)
-.672 
(.758)
-.602 
(.741)
4-5 children alive -2.427*** 
(.739)
-.705 
(.931)
-.624 
(.935)
6+ children alive -2.763*** 
(.924)
-.095 
(1.143)
-.046 
(1.160)
0 children deceased ref ref ref
1 child deceased -.968** 
(.393)
-.738 
(.498)
-.770 
(.495)
2+ children deceased -1.536*** 
(.537)
-1.172** 
(.521)
-1.341** 
(.522)
Miscarriage .152 
(.347)
.341 
(.349)
.161 
(.387)
.134 
(.298)
.312 
(.335)
.162 
(.357)
Infecund -.243 
(.353)
-0.21 
(.437)
-.004 
(.466)
-.377 
(.347)
-.208 
(.450)
-.202 
(.480)
Control variablesa None Some All None Some All
Number of observations 432 422 416 432 422 416
Wald chi2 33.38 61.93 72.15 25.07 58.73 71.97
Prob > chi2 .0000 .0000 .0000 .0007 .0000 .0000
Pseudo R2 .1685 .2732 .2988 .1193 .2719 .2948
Notes: Condition logit estimates presented. We estimate a condition logit model which is similar to fixed effects panel data 
models, but with the advantage that weights can be applied and robust standard errors calculated;
* p < .1; ** p < .05; *** p < .01; sampling weights applied.
a Models 2 and 5 control for age, age squared, education, media exposure, wealth and year of survey. Models 3 and 6 include 
the following additional controls: employment, intra-household decision-making, control over money and household 
composition.
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Table 3.5 | A fixed effects model linking reproductive health events to changes in the control over 
sexual relationships, separate items
Possible to refuse sex Possible to ask a condom
Model 1 Model 2 Model 1 Model 2
Number of daughters alive -.091 
(.253)
.022 
(.222)
Number of sons alive .015 
(.225)
.040 
(.294)
Number of daughters deceased -.205 
(.197)
-.207 
(.314)
Number of sons deceased -.258 
(.288)
-.583 
(.387)
0 children alive ref ref
1-3 children alive .184 
(.726)
-.311 
(.782)
4-5 children alive -.555 
(.960)
-.699 
(1.073)
6+ children alive -.247 
(1.175)
-.108 
(1.287)
0 children deceased ref ref
1 child deceased -.987** 
(.454)
.017 
(.460)
2+ children deceased -.914* 
(.523)
-1.240** 
(.500)
Miscarriage -.093 
(.362)
-.152 
(.342)
.224 
(.398)
.249 
(.421)
Infecund .117 
(.420)
-.164 
(.425)
.187 
(.437)
.077 
(.472)
Control variablesa All All All All
Number of observations 374 374 400 400
Wald chi2 48.49 58.37 60.64 62.33
Prob > chi2 .0004 .0000 .0000 .0000
Pseudo R-square .2224 .2426 .2979 .3108
Notes: Condition logit estimates presented. We estimate a condition logit model which is similar to fixed effects panel data 
models, but with the advantage that weights can be applied and robust standard errors calculated;
* p < .1; ** p < .05; *** p < .01; sampling weights applied. a All models control for age, age squared, education, media exposure, 
wealth, year of survey, employment, intra-household decision-making, control over money and household composition.
In Table 3.4 we present the estimated influence of the reproductive health indicators on the 
perceived control over sexual relationships with the spouse or partner. In Model 1, three out of seven 
indicators show a significant effect. Similar to the effect on the attitude towards spousal violence, 
the number of children living in the household shows an unexpected negative impact, which is 
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driven into insignificance once controlled for age. Child mortality does show a robust effect. Women 
who report the death of a child, show on average a reduction in the perceived control over the 
sexual relationship with the partner, which is in line with hypothesis 3. Models 1 to 3 teach us that 
there is a difference in the effect of losing a daughter or a son, which points to son preference in 
this patriarchal society, confirming hypothesis 4. From Models 4 to 6 we learn that losing two or 
more children shows a strong effect. The differences between Models 2 and 3, as well as between 5 
and 6 are minor, and do not change the main results. Hence, the possible endogenous variables do 
not seem to interfere with the analyses here. In these analysis, the dependent variable is a binary 
variable. When calculating a scale ranging from 0 to 2, some minor differences are found, yet the 
conclusions would be the same (the results tables are available upon request). 
 Table 3.5 presents the results for the two items separately. The number of sons reported to be 
deceased do no longer show a significant effect on the perceived control over the sexual relationship 
with the husband. The negative effect of child mortality is only present in two out of four models 
(model 2).
Checking and correcting for selection bias
The analyses might suffer from two possible causes of bias: attrition and selection. We were able 
to re-interview approximately 65 per cent of the original sample. If attrition is not random, but 
the likelihood of being interviewed in the second wave is related to some of the parameters in 
the model, then estimates based on non-attritors only might be biased (Ziliak and Kniesner, 1998, 
Outes-Leon and Dercon, 2008). A comparison of the mean scores of our parameters in 2004 between 
the attriting and non-attriting group, a Wald statistic and a BGLW-test indicate some level of non-
randomness. In addition to attrition, we have limited the sample to women who were married in 
both 2004 and 2010. If marital status is correlated with the link between reproductive health and 
bodily integrity (for example, because more empowered women are more likely to divorce), the 
analyses might be biased. 
 To correct for this possible selection bias, we calculated inverse probability weights (a description 
of the procedure is described in the annex). These inverse probability weights give more weight to 
households who have characteristics similar to attriting households. After weighting the analyses 
we see that the main conclusions drawn before remain unchanged (see Tables A3.2a-A3.2d in the 
annex). Hence, our main effects are not strongly affected by selection bias.
3.5 | DISCuSSION
Discussion of the findings
While abundant evidence exists on the positive effect of women’s empowerment on reproductive 
health, the inverse causality has been little studied. In many developing countries, women’s status 
seems to increase with age, and the prolongation of marriage, peaking in the role of mother-in-
law and grandmother. As such, women’s status seems dependent on her reproductive role. Some 
anthropological accounts have shown that women bear the consequences of stigma, and possible 
divorce after a pregnancy loss. This relationship has hardly ever been tested quantitatively. In this 
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chapter we studied the effects of reproductive health on bodily integrity, measured by the attitude 
towards intimate partner violence and the perceived control over sexual relationships. We did so by 
using a two wave panel data set of 504 married women in Northern Tanzania from 2004 and 2010. 
 Our descriptive statistics show a decreasing trend in bodily integrity in the Lake Zone region 
between 2004 and 2010. Some existing studies provide some possible explanations. According 
to Silberschmidt (2001), increased economic engagement by women and unemployment among 
men has resulted in the loss of the male identity as bread winner; subsequently, male identity and 
self-esteem are increasingly linked to sexuality and sexual manifestations, for example resulting 
in extra-marital relations. Masculinity is partly depending on a men’s ability to control his wife, 
therefore women working outside the home can be considered a threat (p. 665). Violence is one 
way to exert this control. A shift of power within the household has, in some settings, shown to lead 
to more domestic violence at the short term (e.g. Hindin et al., 2008; Vyas & Watts, 2009). Another 
possible explanation is related to the life cycle. With age, or more specifically with the prolongation 
of marriage, it is likely that women’s bargaining power increases. Simultaneously, it could be that 
women’s opinion about domestic violence becomes more nuanced (possibly partly because, with 
years passing by, women are more likely to have experienced domestic violence). 
 We do not find any robust significant association between the number of children alive and 
bodily integrity, except for one bivariate correlation between the number of children and the attitude 
towards intimate partner violence. This correlation is negative, which contradicts our hypothesis, as 
we assumed that women’s status would increase with the number of children. Yet, other studies 
suggest that pregnancy might be a trigger for domestic violence (Stöckl, Watts, & Mbwambo, 2010). 
In addition, once controlled for age, this effect disappears. 
 We found that reported pregnancy loss (miscarriage or stillbirth) is associated with a reduction 
in the level of bodily integrity as measured by the reported acceptance of intimate partner violence, 
i.e. women who reported one or more pregnancy losses, tend to express greater tolerance to 
violence. Similarly, the death of children is significantly linked to the perceived control over the 
sexual relationship women have with their husband: women who have reported a death of one 
or more children, also report reduced control over the sexual relationship with their spouse. These 
results confirm the idea that women’s bodily integrity is partly dependent on their reproductive 
role, i.e. the birth and lives of their children. Women might bear the consequences as stigma and 
reduction of support, and consequently experience a reduction in their status. 
 These results are in line with an anthropological account of Haws et al. (2010) in Tanzania, 
who describe that women are afraid of being accused of inducing a miscarriage or stillbirth and 
subsequent stigmatising consequences, including denial of economic and emotional support. This 
idea is supported by other scholars, such as Sen and Batliwala (2000, p. 24), who state that being 
blamed and victimised for reproductive health outcomes is one manifestation of the control men 
tend to hold over women. Murphy (2012) proves that this type of stigmatisation is not limited to low 
income countries, although the extent of the consequences are likely to differ. This study has shown 
that there is indeed an association between reproductive health and bodily integrity. Whereas policy 
usually focuses on strengthening women’s autonomy first as prerequisite for improving women’s 
reproductive health, our study indicates that the reverse might also be possible: to strengthen 
women’s bodily by improving reproductive health.
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Limitations
Our study shows that assessing the impact of reproductive health on empowerment is metho-
dologically difficult. First, one should be cautious in interpreting the lack of significant effects. The 
bidirectionality of the relationship leads to statistical challenges. We have used a rather strict test by 
estimating fixed effects only, and therefore only taking changes within the lives of each individual 
woman into account and disregarding the differences between women. Estimating random effects 
could reveal more relationships, but would also give rise to some doubt about the results found. 
Secondly, we have been unable to completely eliminate possible endogeneity due to a lack of good 
instruments. Finally, further research could be improved by distinguishing between miscarriages, 
stillbirths and induced abortions. In our study, we were unable to do so, but it is likely that having 
an induced abortion has a stronger effect than a spontaneous miscarriage (Haws et al., 2010), or 
whether the spouse considers the pregnancy loss as self-induced or spontaneous. However, we 
have to acknowledge that this will be a major challenge considering the sensitivity of the subject 
and likely underreporting. Qualitative data and interpretation could give valuable contributions 
to this, as they could provide insights in the different meanings given to the various reproductive 
health events. They could also reveal local explanations about causal mechanisms that interviewees 
understood as having contributed to certain outcomes and associations. For this chapter we tried to 
cover this gap by relying on previous ethnographic material collected on this topic, as elaborated on 
in section 2, the description of the region (section 4a) and the discussion section. 
 In conclusion, it is difficult to capture such a complex set of relations within a few models. This 
study has been one of the few attempts to analyse the effects of reproductive health on bodily 
integrity, and the results are in line with some of the anthropological accounts.
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ANNEX
In this annex, we provide additional details. Specifically, as addition to Section 3.3, data and methods, 
we discuss the control variables in more detail. To add to the information provided in Section 3.4, 
results, we explain the analysis strategy in more detail, present the tables including the coefficients 
of the control variables, and describe the detailed analyses to correct for attrition and selection bias. 
Control variables
To avoid omitted variable bias, we include control variables at the individual and household level 
that we expect to correlate with both the dependent variables as well as with the reproductive health 
determinants as described above. At the individual level we include the following five variables: 
age, education, economic engagement, media exposure, and bargaining power (e.g. Flood & Pease, 
2009; Mason, 2001; Vyas & Watts, 2009). We include age to control for life cycle effects and maternal 
education as it is an important resource for empowerment and healthy behaviour. Economic 
engagement is also considered a resource for empowerment. We include three dummy variables: 
1) not working; 2) working at home; and 3) working away from home. Women who work away from 
home experience greater mobility, improving their accessibility to health care facilities. However, 
being economically active might also put a time constraint on women and a heavy burden during 
pregnancies (no pregnancy leave), which might increase the likelihood of having a pregnancy loss. 
The effect on bodily integrity might be twofold as well. Several studies have showed that if women 
become economically empowered, intimate partner violence might increase temporarily as men 
feel threatened by the changing roles. On the long term, economic empowerment is usually found 
to be protective, i.e. women experience less domestic violence (e.g. Hindin et al., 2008; Vyas & Watts, 
2009). 
 We control for media exposure, as through media men and women are exposed to more modern 
values. Media are also purposely used to educate people in healthy behaviour and intra-household 
power relations. Hence, media exposure could influence both the likelihood of experiencing 
negative reproductive health events through healthy behaviour, as well as bodily integrity. We use 
a dummy variable equal to one if the woman listens to the radio regularly, which is the most often 
used media (we do not include watching television as it is too strongly related to wealth, or reading 
a newspaper as it is strongly correlated with education, which could result in unreliable estimated 
regression coefficients, i.e. multicollinearity). 
 We include two indicators of bargaining power: intra-household decision-making and control 
over money. Intra-household decision-making is a factor score based on the four reported answers 
to the question whether a woman is involved in the decision-making of four different daily decisions 
(small household purchases, large household purchases, visits to relatives, food to be cooked each 
day). The women were also asked whether they exert any control over the money needed to buy 
four different items (food, clothes, medicines, and toiletries). A factor score is used as indicator 
for the control over money, a higher score indicating a higher level of control. At the household 
level we add two control variables: wealth and household composition (WB, 2012). Specifically we 
include the number of adult men, adult women and the presence of the mother-in-law. Women 
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in developing countries are not always involved in decisions made regarding their health. The 
mother-in-law is specifically seen as an important decision-maker in the household. As such, she 
has potential influence on the access to reproductive health services and subsequently on health 
outcomes. Finally, we add the year of survey in the model to control for period effects.
Analysis Strategy
For the analysis, we estimate the following specification:
Yit = YRH'it β + Z'it β + αi + εit (1)
where Yit represents bodily integrity by individual i in year t. Two vectors are included: YRH'it 
represents the various reproductive health outcomes and Z'it a vector of control variables; αi are 
random individual-specific effects and εit is an idiosyncratic error. Specifically, we apply a panel fixed 
effects model, estimating within group effects, i.e. for each variable the distance to the mean of that 
individual is calculated. Applying fixed effects solves unobserved heterogeneity, which might cause 
regular OLS estimates to be inflated. There are three relevant disadvantages to this model. First, 
variables that remain constant over time will be dropped from the model. Second, endogeneous 
regressors which are expected to correlate with the time-variant component of the error might still 
be cause of disturbance. Finally and most importantly, panel fixed effects do not necessary rule 
out a bidirectional effect. For example, it can be argued that control over the relationship with the 
husband is likely to influence fertility. As such, the estimates might be inflated. In addition, it could be 
argued that some of the control variables could lead to endogeneity problems, i.e. the directionality 
of the effect is difficult to determine. We have identified three possible problematic indictors: 1) 
employment; 2) bargaining power and 3) household composition. These endogenous regressors 
are likely to be correlated with the time-variant error term, and as such endogeneity is not solved 
by applying a fixed effects model. To solve this issue, instrumental variable analysis is often used. 
Unfortunately, proper instruments that meet the strict theoretical and empirical requirements to run 
instrumental variable analysis are not available and hence we will have to state that the estimates of 
the reproductive health outcomes in our analyses represent the upper bounds of the effect, and we 
run models with and without the possible endogenous control variables.
Coefficients of the control variables
Below we present the full tables, including the control variables. Table A3.2 refers to Table 3.2 in the 
main article. Tables A3.3a and A3.3b are linked to Tables 3.3a and 3.3b in the main article. Tables A3.4 
and A3.5 are the complete versions of Tables 3.4 and 3.5 as presented in the main article. 
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Table A3.2 | A fixed effects model linking reproductive health events to changes in the attitude towards 
spousal violence (index)
Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
Number of daughters alive -.148*** 
(.046)
.003 
(.068)
.016 
(.065)
Number of sons alive -.177*** 
(.050)
-.036 
(.068)
-.010 
(.066)
Number of daughters deceased .084 
(.086)
.118 
(.088)
.159** 
(.079)
Number of sons deceased -.037 
(.108)
.050 
(.086)
.044 
(.084)
0 children alive (=reference) ref ref ref
1-3 children alive -.571*** 
(.203)
-.412* 
(.226)
-.316 
(.240)
4-5 children alive -.944*** 
(.232)
-.563* 
(.289)
-.387 
(.291)
6+ children alive -1.145*** 
(.266)
-.511 
(.331)
-.338 
(.327)
0 children deceased (=reference) ref ref ref
1 child deceased -.066 
(.155)
.068 
(.151)
.077 
(.143)
2+ children deceased .065 
(.195)
.178 
(.186)
.236 
(.167)
Miscarriage -.249** 
(.099)
-.222** 
(.105)
-.221* 
(.112)
-.246** 
(.104)
-.223** 
(.107)
-.220* 
(.113)
infecund .064 
(.129)
.012 
(.129)
.045 
(.119)
.054 
(.127)
.005 
(.124)
.048 
(.116)
Control variables
Age .025 
(.054)
.020 
(.049)
.057 
(.055)
.042 
(.052)
Age squared -.000 
(.001)
-.000 
(.001)
-.001 
(.001)
-.001 
(.001)
Education (years) -.006 
(.036)
.013 
(.033)
-.014 
(.037)
.007 
(.034)
Not working (=reference) ref ref
Working at home .375*** 
(.127)
.363*** 
(.127)
Working away from home .330*** 
(.089)
.327*** 
(.115)
Media exposure .049 
(.094)
.038 
(.089)
.060 
(.093)
.052 
(.088)
Intra-household decision-making -.204*** 
(.049)
-.202*** 
(.049)
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Table A3.2 | (Continued)
Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
Control over money .147*** 
(.050)
.142*** 
(.050)
Wealth .098 
(.101)
.082 
(.095)
.096 
(.100)
.078 
(.095)
Spouse living in household -.229 
(.255)
-.194 
(.264)
Number of adult men .091* 
(.048)
.082* 
(.049)
Number of adult women -.109** 
(.51)
-.103** 
(.051)
Presence mother-in-law .012 
(.178)
.030 
(.177)
Year of survey -.450* 
(.237)
-.266 
(.240)
-.417** 
(.209)
-.207 
(.209)
Constant .718*** 
(.137)
-.336 
(1.167)
-.499 
(1.092)
.881*** 
(.203)
-.432 
(1.148)
-.458 
(1.088)
Number of observations 1001 990 979 1001 990 979
Number of groups 504 504 504 504 504 504
F 5.50 4.50 5.13 4.59 4.37 4.70
Prob > F .0000 .0000 .0000 .0001 .0000 .0000
R-square within .0654 .1063 .1832 .0601 .1111 .1837
Notes: * p < .1; ** p < .05; *** p < .01; sampling weights applied. 
Table A3.3a | A fixed effects model linking reproductive health events to changes in the attitude 
towards spousal violence (separate items)
Goes out Neglects 
children
Argues Refuse sex burns food
Number of daughters alive .266 
(.209)
.029 
(.205)
.006 
(.199)
-.101 
(.227)
-.190 
(.313)
Number of sons alive .108 
(.244)
-.106 
(.217)
-.072 
(.208)
.003 
(.283)
.506* 
(.303)
Number of daughters deceased .665* 
(.374)
.368 
(.281)
.664** 
(.329)
.287 
(.263)
.171 
(.390)
Number of sons deceased .009 
(.291)
.099 
(.347)
-.057 
(.245)
-.335 
(.321)
.414 
(.347)
Miscarriage -.860** 
(.372)
-.666* 
(.346)
-.699** 
(.314)
-.659* 
(.353)
-.234 
(.435)
Infecund .201 
(.418)
-.121 
(.368)
.063 
(.367)
-.424 
(.402)
-.566 
(.622)
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Table A3.3a | (Continued)
Goes out Neglects 
children
Argues Refuse sex burns food
Control variables
Age .120 
(.191)
-.004 
(.177)
-.021 
(.158)
-.032 
(.206)
.021 
(.226)
Age squared -.001 
(.002)
.001 
(.002)
-.000 
(.002)
.002 
(.002)
-.002 
(.003)
Education (years) .161 
(.137)
.081 
(.099)
.075 
(.111)
-.128 
(.136)
.034 
(.117)
Not working (=reference) ref ref ref ref ref
Working at home .945** 
(.422)
1.001** 
(.458)
1.161*** 
(.398)
.999** 
(.398)
.144 
(.502)
Working away from home .587* 
(.329)
.320 
(.394)
.679* 
(.373)
1.128*** 
(.397)
.746 
(.509)
Media exposure .283 
(.307)
.101 
(.313)
.184 
(.265)
.195 
(.332)
.153 
(.447)
Intra-household decision-making -.464*** 
(.156)
-.836*** 
(.178)
-.255 
(.162)
-.186 
(.171)
-.150 
(.214)
Control over money .580*** 
(.164)
.440*** 
(.159)
.333** 
(.158)
.062 
(.134)
.038 
(.757)
Wealth .135 
(.343)
.379 
(.331)
.110 
(.310)
-.052 
(.425)
-.290 
(.508)
Spouse living in household -1.910 
(1.275)
-1.709 
(1.430)
-.309 
(.831)
1.532* 
(.806)
.955 
(.940)
Number of adult men .249 
(.181)
.206 
(.180)
.110 
(.152)
.058 
(.177)
.065 
(.224)
Number of adult women -.279 
(.176)
-.209 
(.165)
-.238 
(.171)
-.383* 
(.200)
.233 
(.294)
Presence mother-in-law -.144 
(.591)
.043 
(.571)
.076 
(.542)
-.202 
(.888)
.132 
(.757)
Year of survey -1.110 
(.806)
-.771 
(.656)
-.228 
(.594)
.491 
(.721)
.229 
(1.138)
Number of observations 424 454 452 384 236
Wald chi2 65.54 75.73 47.13 44.33 17.31
Prob > chi2 .0000 .0000 .0006 .0014 .6331
Pseudo R-square .2440 .3071 .2131 .1982 .1092
Notes: Clogit estimates presented. * p < .1; ** p < .05; *** p < .01; Sampling weights applied.
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Table A3.3b | A fixed effects model linking reproductive health events to changes in the attitude 
towards spousal violence (separate items)
Goes out Neglects 
children
Argues Refuse sex burns food
0 children alive (=reference) ref ref ref ref ref
1-3 children alive -2.011** 
(.888)
-2.343** 
(1.062)
-.763 
(.861)
-.713 
(.811)
-.849 
(.757)
4-5 children alive -1.828* 
(1.078)
-2.615** 
(1.248)
-1.367 
(1.010)
-.661 
(.969)
-.921 
(1.027)
6+ children alive -1.118 
(1.120)
-3.245** 
(1.411)
-.572 
(1.105)
-.541 
(1.151)
-1.042 
(1.237)
0 children deceased (=reference) ref ref ref ref ref
1 child deceased .540 
(.454)
.290 
(.458)
-.177 
(.375)
.067 
(.427)
.295 
(.531)
2+ children deceased .650 
(.567)
.448 
(.580)
.472 
(.523)
-.184 
(.511)
.622 
(.607)
Miscarriage -.824** 
(.375)
-.637* 
(.371)
-.774** 
(.347)
-.618* 
(.347)
-.160 
(.418)
Infecund .128 
(.415)
-.064 
(.370)
-.150 
(.361)
-.473 
(.410)
-.295 
(.619)
Control variables
Age .336 
(.205)
.049 
(.180)
.068 
(162)
-.010 
(.199)
.129 
(.229)
Age squared -.004 
(.002)
.000 
(.002)
-.002 
(.002)
.001 
(.002)
-.004* 
(.002)
Education (years) .146 
(.131)
.071 
(.099)
.063 
(.098)
-.123 
(.134)
-.055 
(.110)
Not working (=reference) ref ref ref ref ref
Working at home .877** 
(.421)
1.058** 
(.450)
1.231*** 
(.418)
.927** 
(.394)
.122 
(.471)
Working away from home .648* 
(.335)
.402 
(.387)
.764** 
(.365)
1.143*** 
(.825)
.628 
(.463)
Media exposure .355 
(.309)
.143 
(.313)
.213 
(.272)
.222 
(.325)
-.027 
(.397)
Intra-household decision-making -.438*** 
(.157)
-.831*** 
(180)
-.226 
(.153)
-.201 
(.165)
-.129 
(.204)
Control over money .563*** 
(.162)
.409** 
(.161)
.313* 
(.160)
.047 
(.132)
.052 
(.191)
Wealth .305 
(.338)
.379 
(.328)
.115 
(.322)
-.023 
(.431)
-.119 
(.473)
Spouse living in household -2.209 
(1.367)
-1.703 
(1.367)
-.172 
(.836)
1.447* 
(.825)
1.158 
(.989)
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Table A3.3b | (Continued)
Goes out Neglects 
children
Argues Refuse sex burns food
Number of adult men .214 
(.173)
.157 
(.184)
.046 
(.153)
.010 
(.178)
.067 
(.208)
Number of adult women -.160 
(.174)
-.190 
(.169)
-.241 
(.182)
-.327 
(.202)
.228 
(.285)
Presence mother-in-law -.157 
(.655)
-1.703 
(1.367)
.078 
(.601)
-.331 
(.962)
-.248 
(.785)
Year of survey -1.145 
(.837)
-.457 
(.647)
.213 
(.272)
.502 
(.746)
.726 
(1.148)
Number of observations 424 454 452 384 236
Wald chi2 56.23 72.72 48.39 43.95 12.64
Prob > chi2 .0000 .0000 .0006 .0024 .9207
Pseudo R-square .2576 .3205 .2267 .1956 .0757
Notes: Clogit estimates presented. * p < .1; ** p < .05; *** p < .01; Sampling weights applied.
Table A3.4 | A fixed effects model linking reproductive health events to changes in the control over 
sexual relationships (index)
Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
Number of daughters alive -.425*** 
(.162)
.149 
(.223)
.080 
(.214)
Number of sons alive -.505*** 
(.164)
.117 
(.252)
.130 
(.278)
Number of daughters deceased -.429 
(.287)
-.220 
(.263)
-.271 
(.270)
Number of sons deceased -1.090*** 
(.322)
-.848** 
(.397)
-.908** 
(.395)
0 children alive (=reference) ref ref ref
1-3 children alive -1.470** 
(.655)
-.672 
(.758)
-.602 
(.741)
4-5 children alive -2.427*** 
(.739)
-.705 
(.931)
-.624 
(.935)
6+ children alive -2.763*** 
(.924)
-.095 
(1.143)
-.046 
(1.160)
0 children deceased (=reference) ref ref ref
1 child deceased -.968** 
(.393)
-.738 
(.498)
-.770 
(.495)
2+ children deceased -1.536*** 
(.537)
-1.172** 
(.521)
-1.341** 
(.522)
Miscarriage .152 
(.347)
.341 
(.349)
.161 
(.387)
.134 
(.298)
.312 
(.335)
.162 
(.357)
infecund -.243 
(.353)
-0.21 
(.437)
-.004 
(.466)
-.377 
(.347)
-.208 
(.450)
-.202 
(.480)
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Table A3.4 | (Continued)
Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
Control variables
Age .107 
(.196)
.120 
(.187)
.271 
(.177)
.259 
(.172)
Age squared -.000 
(.002)
-.000 
(.002)
-.003 
(.002)
-.003 
(.002)
Education (years) .019 
(.102)
.026 
(.105)
.001 
(.096)
.005 
(.102)
Not working (=reference) ref ref
Working at home -.132 
(.559)
-.078 
(.542)
Working away from home .250 
(.468)
.259 
(.442)
Media exposure .312 
(.292)
.320 
(.287)
.256 
(.312)
.253 
(.307)
Intra-household decision-making .147 
(.165)
.133 
(.166)
Control over money .219 
(.158)
.220 
(.156)
Wealth .079 
(.404)
-.104 
(.451)
.091 
(.372)
-.076 
(.420)
Spouse living in household 1.666* 
(.972)
1.736 
(1.057)
Number of adult men .067 
(.200)
.022 
(.191)
Number of adult women -.169 
(.186)
-.127 
(.176)
Presence mother-in-law -.029 
(.650)
-.050 
(.572)
Year of survey -1.769** 
(.777)
-1.674** 
(.801)
-1.756** 
(.749)
-1.582** 
(.796)
Number of observations 432 422 416 432 422 416
Wald chi2 33.38 61.93 72.15 25.07 58.73 71.97
Prob > chi2 .0000 .0000 .0000 .0007 .0000 .0000
Pseudo R2 .1685 .2732 .2988 .1193 .2719 .2948
Notes: * p < .1; ** p < .05; *** p < .01; sampling weights applied. 
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Table A3.5 | A fixed effects model linking reproductive health events to changes in the control over 
sexual relationships (separate items)
Possible to refuse sex Possible to ask a condom
Model 1 Model 2 Model 1 Model 2
Number of daughters alive -.091 
(.253)
.022 
(.222)
Number of sons alive .015 
(.225)
.040 
(.294)
Number of daughters deceased -.205 
(.197)
-.207 
(.314)
Number of sons deceased -.258 
(.288)
-.583 
(.387)
0 children alive (=reference) ref ref
1-3 children alive .184 
(.726)
-.311 
(.782)
4-5 children alive -.555 
(.960)
-.699 
(1.073)
6+ children alive -.247 
(1.175)
-.108 
(1.287)
0 children deceased (=reference) ref ref
1 child deceased -.987** 
(.454)
.017 
(.460)
2+ children deceased -.914* 
(.523)
-1.240** 
(.500)
Miscarriage -.093 
(.362)
-.152 
(.342)
.224 
(.398)
.249 
(.421)
Infecund .117 
(.420)
-.164 
(.425)
.187 
(.437)
.077 
(.472)
Control variables
Age -.060 
(.172)
.087 
(.165)
.146 
(.178)
.241 
(.173)
Age squared -.001 
(.003)
-.003 
(.002)
-.001 
(.002)
-.002 
(.002)
Education (years) -.070 
(.110)
-.053 
(.107)
-.001 
(.103)
-.051 
(.101)
Not working (=reference) ref ref ref ref
Working at home 1.053** 
(.513)
1.190** 
(.540)
-.383 
(.564)
-.458 
(.556)
Working away from home 1.255*** 
(.420)
1.263*** 
(.423)
.212 
(.461) 
.165 
(.452)
Media exposure .024 
(.303)
.038 
(.309)
.646** 
(.307)
.749** 
(.345)
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Table A3.5 | (Continued)
Possible to refuse sex Possible to ask a condom
Model 1 Model 2 Model 1 Model 2
Intra-household decision-making -.069 
(.173)
-.042 
(.172)
.234 
(.170)
.256 
(.172)
Control over money .013 
(.154)
.011 
(.160)
.144 
(.166)
.153 
(.167)
Wealth .004 
(.497)
.015 
(.501)
-.112 
(.387)
-.114 
(.373)
Spouse living in household .298 
(1.184)
.287 
(1.220)
1.292 
(.997)
1.462 
(1.019)
Number of adult men .026 
(.174)
.003 
(.166)
-.106 
(.192)
-.139 
(.189)
Number of adult women -.132 
(.197)
-.156 
(.194)
.061 
(.200)
.040 
(.184)
Presence mother-in-law -.305 
(.649)
-.294 
(.671)
.745 
(.662)
.740 
(.618)
Year of survey .086 
(.702)
.077 
(.620)
-1.989** 
(.780)
-1.949*** 
(.732)
Number of observations 374 374 400 400
Wald chi2 48.49 58.37 60.64 62.33
Prob > chi2 .0004 .0000 .0000 .0000
Pseudo R-square .2224 .2426 .2979 .3108
Notes: Condition logit estimates presented. * p < .1; ** p < .05; *** p < .01; sampling weights applied. 
Checking and correcting for attrition and selection bias
The analyses might suffer from two possible causes of bias: attrition and selection. Panel data 
analysis brings one major concern: attrition. We were able to re-interview approximately 65 per cent 
of the original sample. The key question is whether attrition is random. If the attrition is random, 
estimates will be consistent. If attrition is not random, but the likelihood of being interviewed in 
the second wave is related to some of the parameters in the model, then estimates based on non-
attritors only might be biased (Ziliak and Kniesner, 1998, Outes-Leon and Dercon, 2008). To detect 
possible non-random attrition, we performed three tests. First, we compare the mean scores of our 
parameters in 2004 between the attriting and non-attriting group (Table A3.6). The mean scores for 
our dependent variables do not differ significantly between the two groups. Most of the reproductive 
health variables, as well as some control variables (such as age, employment and wealth) do seem 
to relate to attrition. This indication of non-randomness is confirmed by a second test, a Wald 
statistic which we calculated based on a model estimating the probability of attriting. Finally, we 
performed a BGLW-test, which led to the same conclusion (Outes-Leon and Dercon, 2008, Baulch 
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and Quisumbing, 2011). In addition to attrition, we have limited the sample to women who were 
married in both 2004 and 2010. If marital status is correlated with the link between reproductive 
health outcomes and bodily integrity (for example, because more empowered women are more 
likely to divorce), the analyses might be biased. 
 To correct for this possible selection bias, we calculated inverse probability weights. Whereas 
selection models rely on instrumental variables, inverse probability weights relaxes the strict 
requirements of instruments by relying on auxiliary variables which can be related to both attrition 
and the outcome variable. The procedure involves estimating two probit regressions, the first being: 
R = Xi1 γ+ ai1 δ + vi (2)
In this probit, R = 1 if the individual remains in the sample and R=0 for attritors; Xi1 represents the 
variables in the model unrelated to attrition and ai1 are the auxiliary variables. As auxiliary variables, 
we use two types of variables. First, we use significant individual characteristics which are already in 
the model as control variables. Second, we add dummy variables for each interviewer. This variable 
is seen as a measurement of the quality of the interview. In addition, we add a variable indicating 
the position a woman took in the household in 2004. She scores a one if she was head or spouse of 
the head of household, zero otherwise. Mostly younger girls who were living as a daughter (in-law) 
in the household in 2004, migrated between 2004 and 2010 to start their own household. In the 
second probit regression, these (significant) auxiliary variables are excluded:
R = Xi1 γ+ Φi (3)
The weights are calculated as the ratio of predicted probabilities from these two probit regressions 
(probabilities of equation 4 divided by the probabilities of equation 3):
Wi = p
r
(4)
pu
These inverse probability weights give more weight to households who have characteristics similar 
to attriting households.
 We have weighted the analyses using these inverse probability weights (see Tables A3.7a to 
A3.7d). We see that the main conclusions drawn before remain unchanged. Hence, our main effects 
are not strongly affected by selection bias. 
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Table A3.7a | Controlling for possible selection bias using inverse probability weights (index)
Spousal violence Control sexual relationship
Model 1 Model 2 Model 3 Model 4
Number of daughters alive .021 
(.064)
.084 
(.212)
Number of sons alive -.004 
(.067)
.056 
(.285)
Number of daughters deceased .155* 
(.081)
-.347 
(.299)
Number of sons deceased .031 
(.086)
-.862** 
(.396)
0 children alive ref ref
1-3 children alive -.312 
(.246)
-1.220 
(.843)
4-5 children alive -.405 
(.297)
-1.361 
(1.041)
6+ children alive -.359 
(.332)
-.836 
(1.251)
0 children deceased ref ref
1 child deceased .071 
(.145)
-.800 
(.503)
2+ children deceased .214 
(.170)
-1.465*** 
(.537)
Miscarriage -.207* 
(.112)
-.212* 
(.115)
.307 
(.402)
.329 
(.366)
infecund .046 
(.118)
.047 
(.116)
.066 
(.471)
-.132 
(.484)
Control variables
Age .024 
(.049)
.050 
(.052)
.158 
(.193)
.322* 
(.178)
Age squared -.000 
(.001)
-.001 
(.001)
-.002 
(.003)
-.005* 
(.002)
Education (years) .018 
(.033)
.010 
(.034)
.054 
(.111)
.028 
(.106)
Not working (=reference) ref ref ref ref
Working at home .382*** 
(.126)
.364*** 
(.127)
-.283 
(.587)
-.174 
(.570)
Working away from home .327*** 
(.116)
.320*** 
(.117)
.123 
(.484)
.161 
(.461)
Media exposure .056 
(.089)
.064 
(.089)
.276 
(.284)
.176 
(.305)
Intra-household decision-making -.206*** 
(.050)
-.202*** 
(.049)
.150 
(.174)
.143 
(.171)
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Table A3.7a | (Continued)
Spousal violence Control sexual relationship
Model 1 Model 2 Model 3 Model 4
Control over money .140*** 
(.050)
1.33*** 
(.050)
.251 
(.159)
.249 
(.153)
Wealth .091 
(.095)
.092 
(.097)
-.075 
(.460)
-.001 
(.434)
Spouse living in household -.278 
(.267)
-.235 
(.282)
1.827* 
(1.044)
1.994* 
(1.165)
Number of adult men -.087* 
(.049)
.072 
(.050)
.015 
(.205)
-.050 
(.200)
Number of adult women -.118** 
(.052)
-.106** 
(.054)
-.150 
(.197)
1.994 
(1.165)
Presence mother-in-law -.058 
(.178)
-.027 
(.180)
.252 
(.673)
.147 
(.607)
Year of survey -.312 
(.249)
-.243 
(.217)
-1.535* 
(.814)
-1.344* 
(.805)
Constant -.663 
(1.110)
-.659 
(1.108)
n.a. n.a.
Number of observations 959 959 410 410
F / Chi2 5.08 4.59 69.73 68.34
Prob > F / Prob > Chi2 .0000 .0000 .0000 .0000
R2 within / Pseudo R2 .1861 .1853 .3072 .3076
Notes: Models 3 and 4 present Condition logit estimates. * p < .1; ** p < .05; *** p < .01; sampling and Inverse probability 
weights applied in all models. 
Table A3.7b | Controlling for possible selection bias using inverse probability weights (the attitude 
towards spousal violence, separate items)
Goes out Neglects 
children
Argues Refuse sex burns food
Number of daughters alive .260 
(.208)
-.019 
(.207)
-.022 
(.201)
-.072 
(.224)
-.192 
(.316)
Number of sons alive .112 
(.245)
-.102 
(.220)
-.063 
(.212)
-.004 
(.279)
.529* 
(.303)
Number of daughters deceased .634* 
(.371)
.344 
(.281)
.668** 
(.335)
.282 
(.257)
.187 
(.403)
Number of sons deceased -.093 
(.291)
.108 
(.348)
-.067 
(.245)
-.421 
(.327)
.401 
(.354)
Miscarriage -.828** 
(.368)
-.623* 
(.346)
-.716** 
(.313)
-.579* 
(.350)
-.268 
(.443)
Infecund .298 
(.406)
-.088 
(.360)
.011 
(.370)
-.403 
(.405)
-.633 
(.628)
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Table A3.7b | (Continued)
Goes out Neglects 
children
Argues Refuse sex burns food
Control variables
Age .163 
(.189)
.028 
(.174)
-.017 
(.160)
-.008 
(.205)
.039 
(.227)
Age squared -.001 
(.002)
.001 
(.002)
-.000 
(.002)
.001 
(.002)
-.002 
(.003)
Education (years) .196 
(.142)
.092 
(.106)
.074 
(.113)
-.112 
(.131)
.053 
(.121)
Not working (=reference) ref ref ref ref ref
Working at home 1.031** 
(.429)
1.082** 
(.467)
1.256*** 
(.400)
.915** 
(.396)
.039 
(.511) 
Working away from home .593* 
(.332)
.380 
(.391)
.718* 
(.372)
1.010** 
(.390)
.672 
(.512)
Media exposure .310 
(.303)
.146 
(.314)
.247 
(.266)
.142 
(.328)
.184 
(.449)
Intra-household decision-making -.453*** 
(.155)
-.847*** 
(.178)
-.279* 
(.167)
-.217 
(.172)
-.193 
(.216)
Control over money .555*** 
(.164)
.423*** 
(.157)
.307** 
(.156)
.063 
(.135)
.050 
(.205)
Wealth .168 
(.342)
.386 
(.327)
.131 
(.307)
.051 
(.426)
-.271 
(.504)
Spouse living in household -1.902 
(1.338)
-1.829 
(1.473)
-.339 
(.839)
1.451* 
(.813)
.791 
(.929)
Number of adult men .250 
(.184)
.180 
(.169)
.080 
(.151)
.035 
(.183)
.047 
(.221)
Number of adult women -.300 
(.188)
-.179 
(.169)
-.203 
(.177)
-.443** 
(.214)
.169 
(.295)
Year of survey -1.265 
(.817)
-.803 
(.669)
-.224 
(.602)
-.585 
(.728)
.198 
(1.142)
Number of observations 420 450 448 382 234
Wald chi2 66.06 76.08 49.01 41.78 16.57
Prob > chi2 .0000 .0000 .0003 .0030 .6809
Pseudo R-square .2500 .3079 .2225 .1926 .1112
Notes: Condition logit estimates presented. * p < .1; ** p < .05; *** p < .01; sampling and Inverse probability weights applied 
in all models. 
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Table A3.7c | Controlling for possible selection bias using inverse probability weights (the attitude 
towards spousal violence, separate items)
Goes out Neglects 
children
Argues Refuse sex burns food
0 children alive (=reference) ref ref ref ref ref
1-3 children alive -.201** 
(.908)
-2.403** 
(1.087)
-.810 
(.874)
-.812 
(.800)
-1.175 
(.788)
4-5 children alive -1.843* 
(1.099)
-2.794** 
(1.271)
-1.514 
(1.028)
-.842 
(.965)
-1.388 
(1.058)
6+ children alive -1.072 
(1.145)
-3.457** 
(1.442)
-.708 
(1.122)
-.759 
(1.155)
-1.529 
(1.247)
0 children deceased (=reference) ref ref ref ref ref
1 child deceased .526 
(.459)
.254 
(.476)
-.241 
(.382)
.043 
(.422)
.264 
(.541)
2+ children deceased .568 
(.561)
.368 
(.591)
.444 
(.523)
-.223 
(.505)
.573 
(.617)
Miscarriage -.776** 
(.373)
-.604 
(.375)
-.820** 
(.352)
-.559 
(.351)
-.112 
(.422)
Infecund .226 
(.411)
-.020 
(.365)
-.217 
(.365)
-.438 
(.405)
-.307 
(.620)
Control variables
Age .408** 
(.206)
.091 
(.176)
.072 
(.164)
.023 
(.196)
.170 
(.232)
Age squared -.004 
(.002)
-.000 
(.002)
-.002 
(.002)
.001 
(.002)
-.005** 
(.002)
Education (years) .177 
(.137)
.078 
(.105)
.056 
(.099)
-.111 
(.132)
-.050 
(.112)
Not working (=reference) ref ref ref ref ref
Working at home .956** 
(.428)
1.155** 
(.463)
1.339*** 
(.424)
.849** 
(.391)
.010 
(.483)
Working away from home .645* 
(.338)
.480 
(.385)
.813** 
(.365)
1.040*** 
(.389)
.537 
(.466)
Media exposure .386 
(.307)
.203 
(.316)
.283 
(.273)
.165 
(.323)
-.033 
(.397)
Intra-household decision-making -.425*** 
(.155)
-.833*** 
(.180)
-.253 
(.157)
-.226 
(.166)
-.150 
(.203)
Control over money .515*** 
(.161)
.372*** 
(.160)
.281* 
(.157)
.036 
(.134)
.032 
(.191)
Wealth .382 
(.341)
.393 
(.325)
.150 
(.323)
.101 
(.430)
-.076 
(.470)
Spouse living in household -2.230 
(1.429)
-1.809 
(1.414)
-.170 
(.842)
1.345 
(.833)
1.071 
(.984)
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Table A3.7c | (Continued)
Goes out Neglects 
children
Argues Refuse sex burns food
Number of adult men .205 
(.178)
.127 
(.180)
.004 
(.153)
-.028 
(.185)
.016 
(.205)
Number of adult women -.172 
(.187)
-.154 
(.171)
-.199 
(.189)
-.387* 
(.214)
.193 
(.296)
Presence mother-in-law -.285 
(.669)
-.131 
(.591)
-.106 
(.614)
-.452 
(.955)
-.376 
(.804)
Year of survey -1.436 
(873)
-.490 
(673)
.035 
(.570)
-.519 
(.767)
.794 
(1.190)
Number of observations 420 450 448 382 234
Wald chi2 55.50 72.04 50.27 41.93 12.65
Prob > chi2 .0001 .0000 .0003 .0043 .9204
Pseudo R-square .2638 .3214 .2379 .1897 .0798
Notes: Condition logit estimates presented. * p < .1; ** p < .05; *** p < .01; sampling and Inverse probability weights applied 
in all models. 
Table A3.7d | Controlling for possible selection bias using inverse probability weights (the control over 
sexual relationships, separate items)
Possible to refuse sex Possible to ask a condom
Model 1 Model 2 Model 1 Model 2
Number of daughters alive -.090 
(.255)
.053 
(.227)
Number of sons alive .005 
(.225)
.001 
(.309)
Number of daughters deceased -.203 
(.199)
-.285 
(.333)
Number of sons deceased -.238 
(.292)
-.695* 
(.402)
0 children alive (=reference) ref ref
1-3 children alive -.167 
(.807)
-1.013 
(.882)
4-5 children alive -1.034 
(1.038)
-1.549 
(1.162)
6+ children alive -.735 
(1.259)
-.993 
(1.362)
0 children deceased (=reference) ref ref
1 child deceased -1.023** 
(.456)
.051 
(.479)
2+ children deceased -1.012* 
(.533)
-1.263** 
(.500)
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Table A3.7d | (Continued)
Possible to refuse sex Possible to ask a condom
Model 1 Model 2 Model 1 Model 2
Miscarriage -.093 
(.357)
-.178 
(.345)
.478 
(.412)
.525 
(.443)
Infecund .131 
(.415)
-.183 
(.421)
.258 
(.452)
.155 
(.483)
Control variables
Age -.054 
(.176)
.120 
(.169)
.179 
(.186)
.318* 
(.181)
Age squared -.001 
(.003)
-.003 
(.002)
-.001 
(.003)
-.003 
(.003)
Education (years) -.052 
(.112)
-.037 
(.109)
.032 
(.116)
-.021 
(.108)
Not working (=reference) ref ref ref ref
Working at home .968* 
(.522)
1.089** 
(.535)
-.530 
(.603)
-.554 
(.581)
Working away from home 1.183*** 
(.420)
1.176*** 
(.417)
.079 
(.480)
.033 
(.474)
Media exposure .001 
(.301)
.028 
(.305)
.549* 
(.308)
.604* 
(.341)
Intra-household decision-making -.111 
(.186)
-.085 
(.181)
.238 
(.189)
.259 
(.180)
Control over money .014 
(.155)
.019 
(.162)
.157 
(.176)
.154 
(.168)
Wealth .036 
(.504)
.055 
(.500)
-.004 
(.398)
-.018 
(.384)
Spouse living in household .307 
(1.163)
.297 
(1.210)
1.204 
(1.090)
1.482 
(1.123)
Number of adult men -.022 
(.181)
-.057 
(.172)
-.137 
(.202)
-.203 
(.201)
Number of adult women -.119 
(.212)
-.138 
(.207)
.041 
(.212)
.031 
(.190)
Presence mother-in-law -.244 
(.664)
-.271 
(.701)
.731 
(.618)
.653 
(.586)
Year of survey .146 
(.690)
.198 
(.614)
-2.052** 
(.797)
-1.857** 
(.739)
Number of observations 370 370 392 392
Wald chi2 46.87 57.86 59.63 59.88
Prob > chi2 .0006 .0000 .0000 .0000
Pseudo R-square .2145 .2364 .3152 .3231
Notes: Condition logit estimates presented. * p < .1; ** p < .05; *** p < .01; sampling and Inverse probability weights applied 
in all models. 
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4.1 | INTRODuCTION
The link between fertility and female labour supply has been extensively studied in industrialised 
countries. Although theoretically there is no reason to believe the effect would be negative (child 
rearing is time consuming leaving less time for employment) or positive (due to the need for an 
additional income), most studies in industrialised countries find a negative relation between fertility 
and female labour supply (e.g. Angrist & Evans, 1998; Uunk et al., 2005). Similar findings have been 
found in middle and lower income countries (e.g. Agüero & Marks, 2011; Cáceres-Delpiano, 2012; 
Chun & Oh, 2002; Wong & Levine, 1992). Yet, the results also point to some differences. The negative 
effect does not seem to be as strong for lower educated women living in rural areas, and some 
contradictory evidence (Cáceres-Delpiano, 2012; Glick & Sahn, 2005) suggests that the effect might 
differ according to the type of economic activity. Whereas one study (Cáceres-Delpiano, 2012) finds 
a negative effect on informal employment, the other (Glick & Sahn, 2005) finds a positive effect. Both 
point to occupational child-rearing compatibility in explaining the result, hence disagreeing which 
type of job is more compatible. Next to the availability of informal jobs, African societies differ from 
industrialised societies in the social status and individual responsibilities that depend on marriage 
and the corresponding life cycle. More specifically, women’s status is strongly related to age and 
motherhood (Mason, 2001), which likely influences her possibilities to spend time on income-
generating activities through more bargaining power, and better access to social networks. Yet, as 
most studies focus on either countries in Asia (e.g. Chun & Oh, 2002; Kim & Aassve, 2006), Latin-
America (e.g. Wong & Levine, 1992), or use large data sets comparing many countries (e.g. Agüero & 
Marks, 2011; Cáceres-Delpiano, 2012), little evidence exists on specific regions in Sub Saharan Africa. 
Specifically, few panel data sets are available limiting the possibilities to study intertemporal aspects 
of female labour.
 This chapter analyses the relationship between fertility – here defined as the number of children 
aged 0-5 years – life cycle and female labour in Kagera, a rural region in North-West Tanzania, 
using the Kagera Health and Development Survey (KHDS), 1991 and 1994 wave, applying panel 
data models. According to our results, the main effect of the number of small children is positive, 
supporting the income hypothesis. The effect interacts with the life cycle effect, the coefficient of 
the interaction term showing a negative sign. The average number of hours worked increases with 
age, and the effect of small children on labour differs per age group. For the youngest cohorts, the 
number of hours worked increases with the number of children, whilst the opposite is true for the 
older cohorts. 
 The remainder of this article is structured as follows. In the next section, we will review existing 
literature and elaborate several hypotheses. In section three, we will explain the model and describe 
the data set and variables used. The results are presented in section four, after which the discussion 
and conclusion follow in a final section.
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4.2 | INSIGHTS FROM THE LITERATuRE AND NEW HyPOTHESES
There is a large literature that looked at the influence of fertility on female labour supply. A priori 
there is no reason to believe that this influence should be positive or negative. There may be two 
processes at work, each going in the opposite direction. First, child rearing is time consuming, and 
therefore women will have less time available to work; the so-called ‘substitution effect’. On the other 
hand, an additional income might be required to cover the costs of raising children, also referred to 
as the ‘income effect’ (Iacovou, 2001). If the income effect outweighs the substitution effect the final 
relationship will be positive. 
 Nevertheless, most scholars have found a negative relationship, which indicates that the 
substitution effect is stronger than the income effect. For example, Bloom and colleagues (2009) 
made use of time series data (period 1960-2000) from 97 countries of all continents and found 
that each birth reduces a woman’s labour supply by 1.9 years during her reproductive life. Gregory 
(1982) found similar results in the Soviet Union and Eastern Europe, using national aggregates in 
the period 1950-1977. Uunk et al. (2005) used panel data from 13 European countries and found 
that the first child leads to an average reduction in weekly working hours of 2 to 20 hours, pointing 
to considerable differences across countries. They explain these differences by the institutional 
arrangements such as the provision of childcare. Angrist and Evans (1998) are two of the many 
authors who have studied the relationship in the US, and observed that childbearing negatively 
affects female labour force participation. 
 Comparing industrialised countries to low income countries, one could expect that the 
relationship between fertility and female labour might be different. Extended households or (cheap 
cheap) domestic labour can act as informal child care arrangements, providing women the possibility 
to work (Blanc & Lloyd, 1994). Moreover, there are differences in the economic opportunities 
available to women, due to the large “informal” sector. Being economically active may therefore 
include producing goods at home, work in the family farm or run a small business (Hill, 1983). Such 
work may be more compatible with child care (McCabe & Rosenzweig, 1976; Nwakeze, 1987). These 
differences could lead to a reduction of the negative effect, possibly allowing the income effect to 
outweigh the substitution effect, resulting in a positive relationship. 
 Yet, most studies done in middle and low income countries so far come to rather similar results 
as studies from Europe or the US, although relatively little evidence exists on Sub Saharan Africa. 
According to Wong and Levine (1992) in Mexico young single and childless women have the highest 
labour force participation rates. After marriage, there is a sharp decrease and newlyweds with 
children are least likely to work. Chun and Oh (2002) found in Korea that having children reduces 
the female labour force participation by 27.5 per cent and also in Indonesia it is shown that fertility 
reduces female labour (Kim & Aassve, 2006). Based on a longitudinal study in Matlab, Bangladesh, it 
was concluded that family planning has a positive effect on paid labour, resulting from lower fertility 
rates. The effect appeared to be small in rural areas, though, as labour participation was already high 
(Canning & Schultz, 2012).
 Using the Demographic Health Survey of 40 countries, Cáceres-Delpiano (2012) came to a 
similar conclusion. He found a negative effect of fertility on female labour, which was strongest for 
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higher educated women living in urban areas. Yet, the author also conclude that the negative effect 
of fertility is mainly present for informal jobs. He suggests that these informal jobs might be more 
difficult to combine with child-care, due to the seasonal nature of the work, or the location away 
from home, and unpaid jobs do not compensate for the wealth shock due to increased family size. 
The author also presents the analyses for 25 Sub Saharan African countries (excluding Tanzania) 
separately. The negative effect of fertility is only present for high parity: four children or more. 
 A parallel study among DHS data in 26 countries (Agüero & Marks, 2011), concluded that the 
presence of children only impacts the type of work a woman pursues; no significant effect was found 
for the probability to work, nor the intensity. The authors compare the results for middle income 
countries (including one Sub Saharan country, South-Africa) and low income countries (13 out of 16 
are Sub Saharan African, but not including Tanzania). Contrary to Cáceres-Delpiano (2012), this study 
concludes that motherhood seems to be difficult to combine with formal employment. In the low 
income countries, an additional child reduces paid employment by 2.1 percentage point. 
 Finally, Glick and Sahn (2005) analyzed a short panel (two waves, one year apart) in urban 
Guinea and concluded that fertility has a negative effect on wage labour, but a positive effect on 
self-employment. Similar to Agüero & Marks (2011) and McCabe & Rosenzweig (1976), but contrary 
to Cáceres-Delpiano (2012), Glick and Sahn state that self-employment activities are likely to be 
compatible with child care, whereas this compatibility is much lower for wage employment. The 
positive effect they find is contrary to most studies in industrialised countries. They argue that 
their sample includes mostly very poor women, resulting in the income effect outweighing the 
substitution effect. 
 Although most studies have found a negative effect similar to industrialised countries, differences 
are observed. In some studies the negative effect is weak for low educated women living in rural 
areas. Moreover, mixed results are found regarding the different types of work, confirming the idea 
of occupational child-rearing compatibility. Most evidence is available for Latin-America or Asia, 
and apart from two large multi-country studies using cross-sectional data, and one country-specific 
study, little evidence exists on rural dominated areas in Sub Saharan Africa. Could the effect of fertility 
be different in a rural dominated area, where most women have received little education and work 
in agriculture or are self-employed? We formulate two competing hypothesis. First, following the 
bulk of literature, the increase in the number of small children has a negative effect on female labour 
participation, due to the substitution effect (hypothesis 1a). Secondly, taken into account the type of 
area and the possibilities of on the job child-care, the increase in the number of small children has a 
positive effect on female labour participation, due to the income effect (hypothesis 1b). 
 Evidence based on panel data in Africa is rare, yet panel data enables to study the intertemporal 
aspects of women’s labour. The effect of fertility is likely to interact with the life cycle. From the 
literature on life-cycle labour supply and household division of labour we know that in Western 
societies single women and men show little difference in time spent on income-generating activities. 
This changes dramatically after marriage. The biological advantage of women regarding child care 
(e.g. breast feeding) and their interrupted careers due to pregnancy makes that women specialize in 
home production, and men are mostly engaged in the labour market (G.S. Becker, 1985; Kooreman & 
Wunderink, 1997; Lord, 2002). Moreover, women’s responsibilities regarding child care changes over 
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time: young women are building their families, increasing the dependency rate. Yet, when the older 
children age, dependency rates (ratio between young children and children aged fifteen and older) 
decline. This means that women’s child care responsibilities peak in their thirties, and decreases 
in their forties (Blanc & Lloyd, 1994, pp. 117-118). In developing countries, another phenomenon 
is important. Women’s status tends to drop sharply after marriage, increases slowly with age and 
the number of children and is highest when a woman is mother-in-law and grandmother, and 
reduces slightly at old age (Bryceson, 1995; Mason, 2001; Mason & Taj, 1987). Because of the social 
status attached to motherhood and age in rural Tanzania it is expected that the substitution effect 
outweighs the income effect for women who recently married and are in the beginning of their 
reproductive years (hypothesis 2a). With increased status based on their age and motherhood, 
however, older women obtain more bargaining power and access to social networks, combined 
with a decreasing dependency ratio, women are likely to have more possibilities to spend time on 
income-generating activities. Consequently, over time the income effect might become stronger 
than the substitution effect, leading to a positive effect of fertility on labour supply (hypothesis 2b). 
4.3 | MODELLING THE EFFECTS OF FERTILITy ON LAbOuR SuPPLy
Most scholars have used cross-sectional data to study the influence of fertility on female labour 
supply, limiting the possibilities to study the intertemporal aspects of female labour. Moreover, 
cross-sectional data is likely to suffer from endogeneity problems, due to unknown time-invariant 
factors affecting both the number of children and labour supply (e.g. ability, preferences). This issue 
can be resolved by using panel data. Fixed effects models permit regressors to be endogenous on 
the condition that they are only correlated with the time invariant component of the error (αi). These 
individual-specific effects are eliminated in such a model. We estimate female labour participation 
using the following specification for the fixed effects model:
(Yit-Y i ) = (Fit – F i )’β + (Fit × AGEit1 – Fit × AGEit1 )’β + (Zit – Zi )’β + (εit – εi ) (1)
where is the number of hours worked in the past week by individual i in year t. Four vectors are 
included: Fit represents fertility. Although fertility typically refers to total fertility rates, in the literature 
around female labour, fertility often focuses on the number of children under the age of five, based 
on the assumption that these children needs most care. As such, we measure fertility by the number 
of biological children aged 0-5 years, currently living in the same household as the mother (hence, 
excluding children who are fostered out). The estimated coefficient of this variable allows us to test 
hypothesis 1, which looks at the direct influence of fertility on female labour supply. In addition, as 
explained in the literature review, we argue that when studying the influence of fertility on female 
labour supply we should control for life cycle effects. As such we include the age in 1991 as a predictor. 
Yet, in the fixed effects model this variable is dropped as it remains fixed over time. We include an 
interaction term Fit × AGEit1 between age (in 1991) and the number of children aged 0-5 years to test 
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whether the effect of fertility is different for women according to the life cycle. An alternative would 
be to split up the analysis according to several cohorts. Yet, this would reduce statistical power 
considerably due to the small sample size. Z'it represents a vector of control variables; εit is the within 
entity error. Next to fixed effects, we estimate random effects, specifying as follows:
Yit = F'it β + AGE'it1β + Fit × AGE'it1β + Z'it β + α + uit + εit (2)
 
in which AGEit1 represents the age in the first wave, representing the different life cycles, α is a random 
effect, and uit represents the between entity error and εit the within entity error. 
 For the analysis we will make use of panel data from the Kagera Health and Development Survey 
(KHDS), which was originally conducted by the World Bank and Muhimbili University College of 
Health Sciences as a Living Standard Measurement Survey. The original sample consisted of 915 
households who were interviewed four times: 1991, 1992, 1993 and 1994. In 2004 these households 
were re-interviewed18 (Beegle et al., 2008). The time span between 1994 and 2004 is large, and the 
economic situation in both years seem very different, blurring the analyses. As such, we use waves 
1991 and 1994 for this article. To estimate equation (1) and (2), we limited the sample to women aged 
15 to 40, as fertility rates decrease with age. We include all women on whom we have information 
on fertility and their economic activities in 1991 and 1994, which results in a sample of 570 women 
(which is 54.9 per cent of the original sample of 1,039 women). 
Constructing the dependent and independent variables
The dependent variable is defined as the total number of hours spent per week on income-
generating activities. The number of hours spent was measured in the week prior to the interview. 
Three types of income-generating activities are included: 1) own farm business (work on land and 
caring for own livestock); 2) own non-farm self-employment and 3) off-farm work as an employee. 
For each type of work the number of hours spent per day was recorded and summed up. Outliers 
above 84 hours a week (12 hours a day, seven days a week) are set at 84. Fertility is included in the 
model as the number of biological children (born to the woman), aged 0-5 years, currently living in 
the household (excluding children who are living elsewhere). Age in 1991 is included to represent 
the life cycle. 
 To avoid omitted variable bias we include variables that are expected to be correlated with both 
fertility (the number young children of the woman living in the same household) and female labour 
participation. We include variables at individual, household and contextual level. At individual 
level, we include the number of biological children living in the household aged 6 and older, to 
control for total fertility of the woman. We include marital status as an important element in the life 
cycle. As educational levels are considered to be an important predictor for both female labour and 
fertility (Joshi & Schultz, 2007; Wong & Levine, 1992), we include educational level, measured as the 
number of years of education completed. In addition, we include the tribe and religion of the head 
of household.
 At household level, we include a proxy for wealth, measured by an asset index, as it may point 
to a need to work (e.g. Eckstein & Wolpin, 1989; Rosenzweig & Wolpin, 1980; Uunk et al., 2005). 
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In addition, we control for household composition. Extended households are very common in 
Tanzania, invalidating the assumption of nuclear households on which most (Western) studies are 
based. Having several male adults in the household may lower the need to work, if income is pooled 
(Hammel, 2005), and subsequently may even lower fertility by lowering the need for additional 
labour. Other female adults may act as ‘mother substitutes’, replacing formal day care, and therefore 
increasing the possibilities to participate in income generating activities (Blanc & Lloyd, 1994; Wong 
& Levine, 1992). Theoretically, mother substitutes can also increase fertility levels, by reducing child-
care costs and therefore opportunity costs (Blau & Robins, 1989; Wong & Levine, 1992). Next to 
adults, also children may contribute to the labour supply or act as mother substitutes. Elderly may 
reduce the probability of working through their need of care (Blackden & Wodon, 2006). Therefore, 
we include the following categories: the number of adult men (15-64 years, excluding biological 
children of the woman), the number of adult women (aged 15-64 years, excluding the woman 
herself and her biological children in this age group), the number of elderly (aged 65 and over), and 
the number of children aged 0-14 of whom the woman is not the biological mother. 
 Finally, at contextual level we control for the location, including dummy variables for each 
district (six in Kagera and one representing all locations outside Kagera). Moreover, because of the 
importance of seasonal effects on labour supply we control for the season in which the interviews 
were conducted. We distinguish four seasons: 1) short dry season (January-February); 2) long rainy 
season (March-May); 3) long dry season (June-September); and 4) short rainy season (October-
December). To control for period effects, we add the year of survey to the model. Some of these 
variables (i.e. district, religion, tribe, education) are not included in the fixed effects models as they 
do not (or hardly) change over time. 
4.4 | RESuLTS
We first present some descriptive and bivariate statistics. Thereafter, we present and discuss the 
regression results, after which we report some robustness checks. 
Descriptive and bivariate statistics
The group of women in the sample is quite diverse. Table A4.1 in the Annex shows the descriptive 
statistics. The average age in 1991 was 25 years with a range from 15 to 40, reflecting different 
phases of the life cycle. The average number of biological children living in the household (all ages) 
was 1.87 in 1991, and 2.15 in 1994. The number of childless women reduced from 42.8% in 1991 to 
37.5% in 1994. The average number of biological children living in the household aged 0-5 years is 
approximately .86 in 1991 and 1.14 in 1994. 
 Table 4.1 presents descriptive statistics on female labour supply. We observe that the overall 
number of hours worked decreased from 19.8 to 17.8 hours per week between 1991 and 1994, and 
agriculture is the primary source of income. Few women work as an employee, or have a business 
not related to agriculture. Yet, the number of non-farm self-employed and formal employed women 
has increased over the years.
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Table 4.1 | Average number of hours spent by women on three types of income-generating activities, 
in 1991 and 1994
1991 1994
All persons Excluding 
non-workers
% involved in 
this type of 
activity
All persons Excluding 
non-workers
% involved in 
this type of 
activity
Own farm business 16.96 21.26 79.75 13.36 17.29 77.29
Own non-farm 
business
1.16 20.09 5.79 2.37 16.06 14.76
Work as employee 1.73 22.93 7.54 2.08 24.20 8.61
Total 19.84 24.14 82.22 17.78 21.68 82.04
Source: KHDS; own calculations; N=570
A first glance on the bivariate relationship between fertility and total number of hours worked 
shows mixed results. Women with many children in 1991 (four or more of any age), work on average 
25.3 hours a week, considerably more than the 18.2 hours a week for women with fewer children 
(maximum three). A two-sided t-test shows that this difference is significant at the 1% level (t value is 
-4.75; p-value: .000). Similarly, the number of small children (under age of six) is also positively related 
with female labour: women with at least two small children work on average 23.1 hours compared to 
18.7 hours for women with fewer younger children (t:-2.98; p-value: .003). This difference is smaller, 
but still significant in 1994 (19.9 versus 17.2 hours; t is -1.88, p-value: .060) when considering all 
children, but is no longer significant when only limiting to the children under the age of six years 
(18.1 versus 17.7 hours; t:-.329, p-value:.742). The reduction of the effect over time could indicate 
that the number of hours worked has more to do with life cycle effects (aging) than with the number 
of children. 
 To determine whether age influences the relationship between labour and fertility, we firstly 
present the average number of hours worked per age group and the number of small children (see 
Table 4.2). In 1991, despite some exceptions, we see a general trend of hours worked increased with 
age and the number of children. In 1994, this picture is more mixed.
 Table 4.3 shows the Pearson’s correlation between the number of small children, age and the 
number of hours worked per year, and the changes over the years. We see that in both years, age (in 
1991) has a positive relationship with labour: older women tend to work more hours than younger 
women. It could be expected that this effect can be explained by young women aged 15-19 years 
who are still at school. When we limit the sample to women aged 22 or older, the positive correlation 
between age and labour is driven into insignificance in 1991 (coef: .084; p-value: .125). Age is 
negatively related to the change in the number of hours worked, which implies that older women 
see either the strongest reduction, or the lowest increase in the number of hours worked, which 
could reflect a non-linear effect. We further find a significant positive cross-sectional correlation 
between fertility and labour among the full sample in 1991. This effect is absent though in 1994, and 
when relating the change in the number of small children and the change in the number of hours 
worked, we do not see a significant correlation.
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Table 4.3 | Correlation between number of children (0-5 yrs) and number of hours worked, and age (in 
1991), cross-sectional per year and changes between the years
kids (0-5) – labour Age-kids (0-5) Age – labour
1991 .178*** .424*** .268***
1994 .045 .368*** .124**
Change in kids-change in labour Age-change in kids Age-change in labour
1991-1994 -.007 .056 -.123**
Source: KHDS; own calculations; N=570
Regression analyses
The descriptive and bivariate statistics showed some relation between fertility and labour, yet the 
results are not robust and consistent. The next step is to model the regression analysis. Table 4.4 
presents the results for the fixed and random effects models. In the fixed effects models, Model 
1 only includes fertility and the year of survey. In Model 2, an interaction term with age is added, 
after which all control variables are added to the model in Model 3. Fertility is only significant when 
controlled for the interaction term between age in 1991 and fertility. Fertility shows a positive effect. 
The interaction term is negative, implying that the positive effect of fertility reduces by age. 
 For the random effects analyses we present five models, as it provides us the opportunity to take 
a closer look at the interaction between fertility and age. Model 4 only includes fertility, Model 5 only 
includes age in 1991, whereas Model 6 includes both, and the interaction term is added to Model 
7 (year of survey included in all models as control variable). Model 8 includes all control variables. 
When acting as sole predictor, both fertility and age show a significant coefficient, both positive. 
Yet, when age and fertility are included in one model together, the effect of fertility is driven into 
insignificance. Only when the interaction term is added to the model (in Model 7), the effect of 
the number of small children is significant again. This effect remains robust once controlled for all 
other variables (Table A4.2 in the Annex presents the coefficients of the control variables). Again, the 
main effect of fertility is positive, the interaction term with age negative. A Hausman test (Prob>chi2 
= .8018) indicates that there are no systematic differences between the random and fixed effects 
model, indicating that the random effects model can be relied on.
 Based on the random effects model (Model 8), we calculated predicted hours worked per week 
for different combinations of age (in 1991) and the number of small children, presented in Table 
4.5 (all other independent variables are set at the mean). We see that the average number of hours 
worked increase with age, as presented before. Yet, the table also shows that the effect of the number 
of children differs per age group. For the youngest cohorts, the number of hours worked increases 
with the number of children, whilst the opposite is true for the older cohorts. We also see that once a 
woman has three or more small children, the average number of hours worked is lower for the older 
women compared to the younger cohorts. This transition point is well presented by Figure 4.1.
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Table 4.4 | Linking fertility and age to number of hours worked per week, fixed and random effects
Fixed Effects Random effects
Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8
Nr of children 
<6 yrs
-.291 
(1.604)
6.457** 
(2.970)
6.959** 
(3.112)
1.414*** 
(.420)
.459 
(.488)
2.111** 
(.844)
3.438*** 
(1.296)
Age in 1991 Omitted Omitted .378*** 
(.067)
.347*** 
(.076)
.447*** 
(.087)
.583*** 
(.172)
Age (in 1991) *  
Nr of children <6
-.589*** 
(.177)
-.600*** 
(.200)
-.136** 
(.062)
-.223** 
(.089)
Nr of children 
6+ yrs
Omitted .241 
(.655)
Constant 22.106*** 
(1.972)
23.682*** 
(1.827)
17.678 
(17.412)
21.120*** 
(1.929)
17.908*** 
(2.189)
17.988*** 
(2.152)
17.240*** 
(2.119)
5.298 
(7.268)
Nr of 
observations
1126 1126 1123 1126 1136 1126 1126 1087
Nr of groups 565 565 565 565 570 565 565 557
F/Wald chi2 1.57 6.95 4.14 13.92 41.08 41.82 51.56 428.76
Prob>F/chi2 .2182 .0005 .0002 .0010 .0000 .0000 .0000 .0000
R-sq within .0113 .0225 .0483 .0097 .0116 .0110 .0157 .0338
R-sq between .0188 .0173 .0044 .0206 .0649 .0654 .0685 .1393
R-sq overall .0010 .0059 .0001 .0155 .0434 .0433 .0466 .0991
Notes: Source: KHDS; own calculations; Robust Clustered Standard errors (vce(cluster); *** p < .01 **p < .05 *p < .1
All models controlled for year of survey; 
Model 3 controlled for year of survey, season during the interview, marital status, wealth, household composition
Model 8 controlled for year of survey, season during the interview, marital status, wealth, household composition, 
educational level, tribe, religion and district.
Table 4.5 | Predicted number of hours worked per week
0 children 1 child 2 children 3 children 4 children
Age=20 15.3 17.6 20.0 22.3 24.6
Age=25 18.2 19.4 20.7 21.9 23.1
Age=30 21.2 21.2 21.3 21.4 21.5
Age=35 24.1 23.0 22.0 21.0 20.0
Age=40 27.0 24.8 22.7 20.6 18.4
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Figure 4.1 | Predicted number of hours worked, based on the interaction term between age (in 1991) 
and the number of children under the age of six 
Robustness checks
To test whether the results are robust, we describe three types of robustness checks. First, in the 
previous section the regression analyses is based on a linear regression model (panel, OLS). Yet, as 
the dependent variable is censored, tobit regressions might be better suited. Running the analyses 
with a tobit regression does not change the results qualitatively (tables available upon request). 
Second, we have run the analyses with two different samples. Even though we control for marital 
status, it could be argued that married women differ from unmarried women. At least, women 
who remained unmarried between 1991 and 1994 show very little variation in the number of small 
children (very few have children). As such, to make the sample slightly more coherent we run the 
analyses with women who were married in both years. It could also be argued that the results might 
be different based on who is the main bread winner. Even though we already control for household 
composition, being the head of the household might have different implications. As such, we run 
the analyses excluding the households in which the woman of interest is the head of household. 
Lastly, we exclude the women who were not working in 1991, as the decision to start to work is 
different from reducing or increasing the number of hours one works. Moreover, a woman who did 
not work in 1991 cannot reduce the number of hours worked. Table 4.6 presents the results of these 
alternative samples. Although the effect is slightly reduced in some models – which is likely due to a 
lower statistical power – the overall conclusions are robust.
210223-L-bw-Westeneng
| Chapter 4124 
Table 4.6 | Linking fertility to number of hours worked per week, 1991-1994, fixed versus random 
effects, various samples
Married only Excluding female 
headed households
Excluding women not 
working in 1991
FE RE FE RE FE RE
Nr of children <6 yr 7.485** 
(3.620)
1.948 
(1.715)
8.435** 
(3.282)
4.488*** 
(1.352)
4.750* 
(2.770)
3.488*** 
(1.129)
Age in 1991 Omitted .237 
(.209)
Omitted .643*** 
(.163)
Omitted .746*** 
(.125)
Nr of children <6 yrs * age 
(in 1991)
-.508** 
(.225)
-.061 
(.129)
-.656*** 
(.227)
-.260*** 
(.095)
-.345* 
(.190)
-.277*** 
(.081)
Nr of children 6+ yrs Omitted .522 
(.676)
Omitted .242 
(.656)
Omitted -.134 
(.621)
Constant -2.658 
(24.413)
1.710 
(11.116)
10.889 
(20.966)
-4.232 
(9.781)
39.881*** 
(13.862)
20.112*** 
(7.531)
Nr of observations 526 501 1012 979 929 897
Nr of groups 265 261 517 510 467 460
F/Wald chi2 2.51 . 3.68 414.09 7.51 426.97
Prob>F/chi2 .0160 . .0005 .0000 .0000 .0000
R-sq within .0815 .0675 .0458 .0338 .1818 .1646
R-sq between .0019 .2004 .0003 .1649 .0061 .1789
R-sq overall .0012 .1569 .0006 .1138 .0339 .1714
Notes: Source: KHDS; own calculations; Robust Clustered Standard errors (vce(cluster); *** p < .01 ** p < .05 * p < .1
FE-Models controlled for year of survey, season during the interview, marital status, wealth, and household 
composition;
RE-Models controlled for year of survey, season during the interview, marital status, wealth, household composition, 
educational level, tribe, religion and district.
Finally, the analyses might suffer from attrition bias. Although overall attrition was very low in the 
KHDS (Beegle et al., 2008), this specific sample suffers from an attrition rate of 45 per cent. If attrition 
is not random, but the likelihood of being included in the data set in both waves is related to some 
of the parameters in the model, then the results as presented above might be biased (Outes-Leon 
& Dercon, 2008; Ziliak & Kniesner, 1998). We perform three tests to obtain a first idea about possible 
non-randomness and attrition bias. First, we compare the attritors and non-attritors within the 1991 
sample. Table A4.3 in the Annex shows the descriptive statistics for both attritors and non-attritors. 
There are considerable differences between the two samples on most parameters. On average, the 
attriting sample has fewer children, is younger, are less likely to be married and are slightly higher 
educated. Although the total number of hours worked does not differ between the two groups, the 
hours worked at the own agricultural business is lower among the attritors. 
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Table 4.7 | Linking fertility to number of hours worked per week, 1991-1994, fixed effects with Inverse 
Probability Weights (IPW)
1991-1994 FE
Nr of children <6 yr 6.903** 
(2.888)
Age in 1991 Omitted
Nr of children <6 yrs * age (in 1991) -.614*** 
(.210)
Nr of children 6+ yrs Omitted
Constant 8.111 
(28.191)
Nr of observations 1092
Nr of groups 548
F 4.52
Prob>F .0001
R-sq within .0609
R-sq between .0079
R-sq overall .0010
Notes: Source: KHDS; own calculations; Robust Clustered Standard errors (vce(cluster); *** p < .01 ** p < .05 * p < .1
Model controlled for year of survey, season during the interview, marital status, wealth, and household composition.
Second, we regressed attrition on all variables as included in our equation (1), plus two additional 
variables likely to influence the attrition: attrition rate at community level and a binary variable 
indicating whether the woman was head or spouse of the head of household. The reasoning behind 
the latter is that women who were not yet head or spouse of the head of household are likely to have 
married between 1991 and 1994 and moved away to live with their husband. The pseudo R-squared 
from this analysis suggests that all these variables together explain 11.5 per cent of the variation in 
attrition (table available upon request). This analysis shows that the number of small children, marital 
status, wealth, season of the interview, tribe, district and the two additional variables (attrition at 
community level and the relationship vis-à-vis the head of household) have statistically significant 
effects on attrition. Third, we performed a BGLW-test (Becketti, Gould, Lillard and Welch test), which 
indicates that attrition is not random (F-test of joint significance: F=1.91; Prob>F = .0240) (Baulch & 
Quisumbing, 2011; Outes-Leon & Dercon, 2008). 
 To correct for possible attrition bias, we use inverse probability weights (IPW), giving a higher 
weight to non-attriting women with similar characteristics to the attritors. The calculation has three 
main steps. First, the probability of non-attrition is estimated, including all baseline characteristics 
which are also including in equation (1), as well as the two additional variables. Secondly, the analysis 
is repeated, yet all significant parameters are excluded. Calculating the ratio of these two predicted 
probabilities is the final step (Baulch & Quisumbing, 2011). Table 4.7 presents the fixed effects model 
with attrition weights (random effects model does not allow for weighting). The main effects remain 
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significant and are of similar size. As such, despite a clear indication that attrition was not random, 
the model does not suffer from attrition bias.
4.5 | DISCuSSION
Discussion of the findings
The relationship between fertility and employment has been studied for many years. For developing 
countries, it is of interest to know whether investments in family planning could have economic 
benefits through increased female labour. Most studies conducted so far have pointed to that 
direction, as they found a negative relationship between fertility and female labour (e.g. Cáceres-
Delpiano, 2012; Kim & Aassve, 2006). Yet, some evidence suggest that the effect is weak for women 
in rural areas (Canning & Schultz, 2012), and some even point to a positive effect on engagement in 
self-employment (Glick & Sahn, 2005), likely due to occupational child-rearing compatibility. Yet, no 
consensus exists on the compatibility argument. Whereas some scholars (e.g. Agüero & Marks, 2011; 
Glick & Sahn, 2005; McCabe & Rosenzweig, 1976) argue that informal work is more compatible with 
child-rearing, Cáceres-Delpiano (2012) states the opposite. Little evidence exist on specific regions in 
Sub Saharan Africa, while policy makers could benefit from clearer evidence under what conditions 
which effect exists. As women’s status seems to increase with age and motherhood (Mason, 2001), 
life cycle effects are likely to influence the relationship between fertility and female labour. We 
hypothesised that we would find a negative effect among young, recently married women, as they 
would focus on fulfilling their reproductive role. This need was expected to reduce with age, possibly 
resulting in the income effect outweighing the substitution effect. 
 We analysed the relationship between fertility (measured by the number of biological children 
under the age of six living in the household), life cycle effects (measured by age and an interaction 
term with fertility) and female labour (hours worked in the past week). We used the Kagera Health 
and Development Survey, 1991 and 1994, and applied panel data analyses, estimating both fixed 
and random effects models. 
 Our results indicate that the main effect of fertility is positive, supporting the income hypothesis. 
This effect contradicts most other studies, yet is not completely surprising. Other studies already 
noted that the negative effect was weak for rural areas (Canning & Schultz, 2012), or depending 
on the type of work, finding a negative effect for wage labour (Agüero & Marks, 2011; Glick & Sahn, 
2005) and a positive effect for self-employment (Glick & Sahn, 2005). As such, for a rural area like 
Kagera, where most women are engaged in informal income generating activities which are more 
likely to be compatible with child-care, women experience less fertility related barriers to work, 
providing the possibility for the income effect to outweigh the substitution effect. 
 We also found that the effect interacts with the life cycle effect, the coefficient of the interaction 
term showing a negative sign. We found that the average number of hours worked increase with 
age, and the effect of the number of children differs per age group. For the youngest cohorts, the 
number of hours worked increases with the number of children, whilst the opposite is true for 
the older cohorts. We also see that once a woman has three or more small children, the average 
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number of hours worked is lower for the older women compared to the younger cohorts. This result 
contradicts our hypotheses. We expected that young women would experience a negative effect as 
they would be more likely to focus on their reproductive task. One possible explanation builds upon 
two main elements. First, as the number of hours worked increased with age, younger women have 
fewer work hours they could spare or reduce on. Secondly, with age, the total number of children 
also increases. Although most work might be compatible with child-care, it might have a limit. 
 Based on findings from Bangladesh, Schultz (2008) conclude that female labour increases when 
fertility rates decrease, supporting the idea that investments in family planning can have economic 
pay-offs. This study finds the opposite effect. As such, due to child-care compatibility and the labour-
intensive nature of the work, agricultural work does not seem to be an incentive to reduce fertility. 
This might change if more formal wage jobs become available, increasing the opportunity costs. 
Limitations
Although panel data analyses, and specifically fixed effects models, resolve the endogeneity due 
to time-invariant unobserved factors, it does not tackle all possible endogeneity. Endogeneity may 
be the result of a joint decision process, inverse causality or because of unknown factors affecting 
both the change in the number of children and the change in labour supply (Agüero & Marks, 
2011; Schultz, 2008). To reduce the bias caused by this endogeneity most scholars make use of 
instrumental variables (IVs). The three most often used instruments are multiple births (e.g. Cáceres-
Delpiano, 2012; Rosenzweig & Wolpin, 1980), sex composition of the first two children (e.g. Angrist 
& Evans, 1998), and fecundity (including miscarriages and infertility) (Agüero & Marks, 2011; Schultz, 
2008). Unfortunately, measurements of miscarriages and infertility as well as multiple births require 
large samples, which we do not have. Using multiple births might be problematic in areas where 
fertility rates are high. Moreover, our sample is not large enough to include this instrument, as it 
would imply limiting the sample to women who have at least two children. We have tried to use two 
alternative instruments – community level fertility as proxy for fertility norms, and the distance to 
a dispensary as proxy for the access to contraceptives – but neither meets the strict theoretical and 
technical requirements. As such, we were unable to apply instrumental variable analysis and have to 
be modest in concluding causal effects.
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ANNEX
Table A4.1 | Descriptive statistics
Mean St.Dev. Min Max Mean 1991 Mean 1994
Fertility
Number of biol. Children (0-5) in HH 1.00 1.12 0 5 .86 1.14
Number of biol. Children (6+) in HH 1.01 1.61 0 8 1.01 1.01
Female labour
Total hours 18.81 15.27 0 84 19.84 17.78
Hours in own farm 15.16 12.68 0 62 16.96 13.36
Hours in non-farm self employment 1.77 7.83 0 84 1.16 2.37
Hours as employee 1.91 8.17 0 73 1.73 2.08
Individual characteristics
Age 11.41 8.04 0 27 10.53 12.28
Education level (in years) 5.35 2.92 0 12 5.16 5.55
Marital status
 Never married .33 .47 0 1 .34 .32
 Married .50 .50 0 1 .50 .51
 Divorced/separated/widowed .16 .37 0 1 .15 .17
Tribe
Mhaya .61 .49 0 1 .59 .62
Mnyambo .13 .34 0 1 .14 .12
Mhangaza .13 .34 0 1 .14 .13
Other .13 .34 0 1 .13 .13
Religion
Muslem .13 .34 0 1 .14 .12
Protestant .23 .42 0 1 .24 .22
Catholic .58 .49 0 1 .57 .59
Other .06 .25 0 1 .06 .07
Household characteristics
Wealth (log of asset value index) 13.59 1.30 7.31 17.35 13.54 13.64
Household composition
Number of adults women (15-64) 1.17 1.40 0 8 1.16 1.19
Number of adult men (15-64) .12 .41 0 3 .12 .12
Number of elderly (65+) .26 .49 0 2 .28 .24
Number of non-biol. Children (0-14) 2.63 2.45 0 17 2.68 2.58
Season of interview
Short dry (Jan-Feb) .16 .37 0 1 .32 .00
Long rain (March-May) .08 .26 0 1 .15 .00
Long dry (June-Sep) .31 .46 0 1 .02 .60
Short rain (Oct-Dec) .46 .50 0 1 .51 .40
Notes: Source: KHDS; own calculations; age=age minus 15. 
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Table A4.2 | Linking fertility and age to number of hours worked per week, fixed and random effects
Fixed Effects Random effects
Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8
Nr of children < 6 yrs -.291 
(1.604)
6.457** 
(2.970)
6.959** 
(3.112)
1.414*** 
(.420)
.459 
(.488)
2.111** 
(.844)
3.438*** 
(1.296)
Age in 1991 Omitted Omitted .378*** 
(.067)
.347*** 
(.076)
.447*** 
(.087)
.583*** 
(.172)
Age (in 1991) *  
Nr of children <6
-.589*** 
(.177)
-.600*** 
(.200)
-.136** 
(.062)
-.223** 
(.089)
Nr of children 6+ yrs Omitted .241 
(.655)
Individual level control variables
Educational level in yrs .417** 
(.201)
Tribe 
Mhaya (=ref ) ref
Mnyambo -.387 
(2.451)
Mhangaza -1.680 
(3.357)
Other 2.707 
(2.893)
Religion 
Muslem (=ref ) ref
Protestant -1.591 
(2.081)
Catholic 1.730 
(1.947)
Other -2.329 
(2.413)
Never married -5.725 
(5.407)
3.606 
(2.292)
Married ref ref
Separated/divorced/
widowed
-7.181** 
(3.420)
.217 
(1.557)
Household level control variables
Wealth (log of asset 
value index)
.627 
(1.180)
.710 
(.489)
Number of adult 
women (15-64)
.422 
(.897)
-.419 
(.466)
Number of adult men 
(15-64)
Omitted -.380 
(1.513)
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Table A4.2 | (Continued)
Fixed Effects Random effects
Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8
Household level control variables (Continued)
Number of elderly (65+) -3.005 
(1.925)
-1.811** 
(853)
Number of (non-
biological) children 
aged 0-14 yrs
.175 
(.408)
-.292 
(.240)
Other control variables
Season of the interview
 Short dry (Jan-Feb) ref ref
 Long rain (March-
May)
-2.069 
(2.717)
-1.603 
(1.781)
 Long dry (June-Sep) -1.301 
(7.659)
1.117 
(2.088)
 Short rain (Oct-Dec) .769 
(3.986)
1.919 
(1.614)
Year of interview -1.950 
(1.228)
-1.969 
(1.227)
-1.830 
(4.486)
-2.429** 
(1.174)
-2.057* 
(1.171)
-2.159* 
(1.183)
-2.190* 
(1.187)
-3.249** 
(1.583)
District dummies 
included?
no no no no no no no yes
Constant 22.106*** 
(1.972)
23.682*** 
(1.827)
17.678 
(17.412)
21.120*** 
(1.929)
17.908*** 
(2.189)
17.988*** 
(2.152)
17.240*** 
(2.119)
5.298 
(7.268)
Nr of observations 1126 1126 1123 1126 1136 1126 1126 1087
Nr of groups 565 565 565 565 570 565 565 557
F/Wald chi2 1.57 6.95 4.14 13.92 41.08 41.82 51.56 428.76
Prob>F/chi2 .2182 .0005 .0002 .0010 .0000 .0000 .0000 .0000
R-sq within .0113 .0225 .0483 .0097 .0116 .0110 .0157 .0338
R-sq between .0188 .0173 .0044 .0206 .0649 .0654 .0685 .1393
R-sq overall .0010 .0059 .0001 .0155 .0434 .0433 .0466 .0991
Notes: Source: KHDS; own calculations; Robust Clustered Standard errors (vce(cluster); *** p < .01 ** p < .05 * p < .1 
All models controlled for year of survey; 
Model 3 controlled for year of survey, season during the interview, marital status, wealth, household composition.
Model 8 controlled for year of survey, season during the interview, marital status, wealth, household composition, 
educational level, tribe, religion and district.
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Table A4.3 | Comparing descriptive statistics between attritors and non-attritors, 1991
Non-attritors
(N=570)
Attritors 
(N=469)
Difference 
(t-test / chi2-test)
Fertility
Number of biol. Children (0-5) in HH .86 .52 -5.67***
Number of biol. Children (6+) in HH 1.01 .42 -6.64***
Female labour
Total hours 19.84 18.39 -1.40
Hours in own farm 16.96 13.81 -3.62***
Hours in non-farm self employment 1.16 1.92 1.54
Hours as employee 1.73 2.67 1.61
Individual characteristics
Age 10.53 8.10 -5.16***
Education level (in years) 5.16 5.59 2.29**
Marital status
 Never married .34 .45
27.02*** Married .50 .35
 Divorced/separated/widowed .15 .20
Tribe
 Mhaya .59 .64
23.54***
 Mnyambo .14 .10
 Mhangaza .14 .09
 Other .13 .17
Religion
 Muslem .14 .14
12.12**
 Protestant .24 .21
 Catholic .57 .57
 Other .06 .08
Household characteristics
Wealth (log of asset value index) 13.54 13.37 -1.93*
Household composition
 Number of adult women (15-64) 1.16 1.44 3.16***
 Number of adult men (15-64) .12 .06 -2.32**
 Number of elderly (65+) .28 .37 2.67***
 Number of non-biol. Children (0-14) 2.68 2.67 -.05
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Table A4.3 | (Continued)
Non-attritors
(N=570)
Attritors 
(N=469)
Difference 
(t-test / chi2-test)
Season of interview
Short dry (Jan-Feb) .32 .31
42.04***
Long rain (March-May) .15 .15
Long dry (June-Sep) .02 .11
Short rain (Oct-Dec) .51 .43
Notes: Source: KHDS; own calculations; age=age minus 15. 
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Empowerment 
Economic
Employment
Contribution to HH income
Fertility
Socio-Cultural
Pregnancy loss
Education
Child mortality
Familial/Interpersonal
Bargaining power
Bodily Integrity
Safe Motherhood
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Size and Sequence:  
the effect of younger siblings on 
educational attainment
This chapter is based on the paper: Westeneng, J., D’Exelle, B. & Ruben, R. (submitted). Size and Sequence: 
the Effect of Younger Siblings on Educational Attainment in Tanzania. In: African Journal of Reproductive 
Health.
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5.1 | INTRODuCTION
The effect of fertility on children has been the focus of study since long. Social scientists and 
policy makers are especially interested in the effects on education, as it is generally considered 
to potentially reduce intergenerational poverty. In developed countries, most studies have found 
a consistent negative effect between the number of siblings and educational attainment or test 
scores (Steelman, Powell, Werum, & Carter, 2002), which is in line with the quality-quantity trade 
off and the resource dilution theory: the more children, the less resources are invested in each 
child. The evidence from developing countries is more mixed though. Some studies (e.g. Lloyd & 
Gage-Brandon, 1994; Longwe & Smits, 2013) have found similar negative associations between the 
number of siblings and educational attainment, yet others have found no effect at all (e.g. Anh, 
Knodel, Lam, & Friedman, 1998; Buchmann, 2000), and a few have even found some positive effects 
(e.g. Kravdal, Kodzi, & Sigle-Rushton, 2013; Maralani, 2008). 
 These mixed results could be the result of analytical challenges, but are also likely to point to 
the influence of contextual factors. The level of development, social norms regarding fertility levels, 
the economic returns on education and the costs of schooling are some of those factors affecting 
the relationship. The relationship becomes even more complex when considering household level 
factors. One of those factors is the relevance of age structure and ranking, with some studies showing 
opposing effects of sibsize for the oldest and youngest siblings (Patrinos & Psacharopoulos, 1997). 
Yet, the potential disadvantages of sibship size are possibly reduced by the presence of several 
adults in extended families or kin networks (Steelman et al., 2002). Moreover, who counts as a sibling 
is a relevant question in a region where polygamy and fostering are relatively common. 
 In this chapter, we focus on the effect of additional younger siblings and child mortality (children 
born to the same mother, deceased at any age) on educational attainment of the older siblings in 
one specific area, the Lake Zone region in Tanzania. We do so using a two wave panel data set from 
2004 and 2010. Using panel data is the main contribution to the literature as most studies rely on 
cross-sectional data. Panel data provides the possibility to focus on changes within the households. 
However, panel data does not resolve all analytical challenges, and we will not be able to make firm 
conclusions about causality. 
 We find that additional younger siblings reduce the number of years of education completed by 
the older siblings, which is in line with the resource dilution theory. The effect of size interacts with 
sequence. Later born children are more likely to suffer from the birth of younger siblings. Moreover, 
we see that child mortality has a negative effect as well, possibly due to (temporary) economic 
constraints. 
 In the next section, we describe the theories, discuss findings from other studies and formulate 
hypotheses. After sketching a short background of the setting, we explain our data and estimation 
strategy. Thereafter, we present our results and conclude with a discussion. 
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5.2 | THEORETICAL SECTION
To study the effect of additional younger siblings, we draw from different theories on the effects of 
sibship size and the effect of birth order. The most well-known theory on the effect of sibship size 
on education predicts a negative effect. The quality-quantity theory describes the joint decisions on 
the quality and quantity of children. It states that an increase of the number of children will be at the 
expense of the quality of children, as measured by – for example – educational outcomes (Gary S. 
Becker & Lewis, 1973). This theory fits well with the resource dilution theory. The amount of resources 
(including economic resources and parental attention) that can be allocated to a child reduces when 
the number of children increases19 and reduced investments will lead to lower schooling outcomes 
(Steelman et al., 2002). 
 While theory is quite straightforward about the effect of sibship size20, there are competing 
hypotheses about the effect of sequence on education. First, there are several arguments why 
younger siblings would be better off (implying a positive effect of birth order). Some scholars point 
to life cycle effects (e.g. Booth & Kee, 2009). Parents usually accumulate resources over the life span, 
benefitting children that are born later. Hence, if parents are young at the time of their first birth, 
fewer resources might be available for the first born. Another argument points to increased parental 
child-raising experience, benefitting the younger siblings. Moreover, younger siblings might benefit 
from older siblings. Older siblings could be encouraged to leave school and provide resources 
(financial or time inputs) to the family, which might assist younger siblings (Booth & Kee, 2009). 
 Secondly and conversely, one could argue that birth order has a negative effect, being in the 
advantage of the older siblings. A high age of the mother at time of birth could lead to lower birth 
weights and subsequently to lower ability, negatively influencing educational outcomes of the 
younger children. Or, following the resource dilution theory, the first born will receive a larger share 
of the parental time endowment as well as other resources, than subsequent children who have to 
compete (Booth & Kee, 2009). Thirdly, next to positive or negative effects of birth order, one could 
argue that the impact could be U-shaped, especially in larger families. When older siblings leave 
the household, the situation of the youngest will improve as fewer children have to compete over 
resources (Ejrnæs & Pörtner, 2004; Maralani, 2008). 
 Few studies have investigated the effect of an increase in the number of younger siblings on 
educational attainment. Hence, we discuss a broader range of study results. The negative relationship 
between the number of siblings and educational outcomes seems quite robust in developed 
countries.21 However, the effect is less clear in other countries (Buchmann & Hannum, 2001; Steelman 
et al., 2002). Longwe and Smits (2013) found a negative correlation between number of births and 
primary school enrolment at regional level in thirty Sub-Saharan African countries. In addition, in 
another paper (Longwe & Smits, 2012) they conclude that having a younger sibling decreases the 
likelihood of being enrolled in school. The latter could be the result of sibship size, of sequence, or a 
mix of these. Similarly, a study in Ghana (Lloyd & Gage-Brandon, 1994) shows that high fertility has a 
negative impact on the education of girls. Especially girls with many younger siblings are more likely 
to drop-out, pointing to the costs of high fertility being partly borne by older siblings. Several other 
studies have found no effect of sibship size on educational outcomes, for example in Vietnam (Anh 
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et al., 1998), Kenya (Buchmann, 2000) and Turkey (Dayioğlu, Kirdar, & Tansel, 2009). Based on cohort 
analysis in Indonesia, Maralani (2008) found a positive association between the number of siblings 
and children’s schooling among older cohorts, but negative for more recent cohorts. These results 
were only registered in urban areas, whereas no effect was found in rural neighbourhoods. Sharp 
differences between urban and rural areas have been found in Cote D’Ivoir, showing a positive effect 
of fertility on schooling in rural regions (M. Montgomery, Kouamé, & Oliver, 1995). Using DHS data, 
Montgomery & Lloyd (1999) found a negative effect of unintended and excess fertility on schooling 
in the Dominican Republic and the Philippines, but no effect in Kenya and Egypt. Another study 
relying on DHS data in Africa (Kravdal et al., 2013) finds that younger, preschool-aged siblings tend 
to have a negative effect on educational attainment, while siblings aged 6-15 years sometimes have 
a positive effect and the siblings aged 16 or older have no effect or a positive effect. 
 Thus, the effects of sibship size on educational attainment can be mixed. The evidence suggests 
that results are likely to be context-specific, depending on the level of development and access 
to schooling for example. Caldwell’s theory on intergenerational wealth flows indicates that high 
fertility is rational in farm-dominated societies, but with the transition to labour-market dominated 
societies, having higher educated children is advantageous. As education requires investments, 
families have reasons for spacing and limiting the number of children (Caldwell, 2005). In line with 
this theory, areas dominated by labour-intensive production, such as agriculture, are characterised 
by higher opportunity costs, affecting the decision to invest in schooling. Furthermore, family 
organisation and cost of schooling could account for some of the differences found. In societies 
with nuclear families bearing all the costs and where costs of schooling are high, a negative effect of 
sibship size is expected. This effect might not be found in societies with extended family networks 
and low costs of schooling (Maralani, 2008; M. R. Montgomery & Llyod, 1999).22 Steelman et al (2002: 
261) add: “Families in developing nations have such scarce surplus resources that additional children 
may have little bearing on status outcomes”, implying that the resource dilution theory might not 
hold in these settings. Sponsorship could also significantly lower the costs of schooling. Ainsworth 
and Beegle (2000) look at sponsorship as one of the possible explanations why adult mortality does 
not affect primary schooling or children aged 11-14. Financial assistance from relatives, government 
or non-governmental organisations could reduce the possible negative effect of sibship size. In their 
data in Kagera, Tanzania (1991-1994), 38.9 per cent of the children received assistance from either of 
these sources. 
 Based on the resource dilution theory and the idea that older siblings are more likely to drop out 
of school and provide resources (household tasks or labour) to the household, we expect a negative 
effect of the number of younger siblings on educational attainment (hypothesis 1a). With regards to 
the effect of sequence, we formulate three competing hypothesis. First, from the literature we learn 
that the eldest is more likely to drop out of school. Hence, we expect that the effect of additional 
siblings is more prone among the children higher in rank, compared to the children lower in rank 
(hypothesis 1b). The effect might even be dampened for the children lower in rank, as they might 
already positively benefit from having older siblings. Secondly, however, size and sequence are 
correlated, the lower ranked children being more likely to be in a larger family. Therefore, contrary to 
hypothesis 1b, it could be argued that the effect of additional younger siblings could be stronger for 
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lower ranked children due to the size effect (hypothesis 1c). Third and finally, we could even expect 
that the effect of additional younger siblings will be reduced to zero (hypothesis 1d) for two possible 
reasons. First, as the Lake Zone Region in Tanzania is dominated by labour-intensive agriculture, 
opportunity costs for sending the children to school might be higher, which in turn lowers the 
possibility of sending children to school. Secondly, if the decisions on fertility and investments in 
education are made simultaneously, the resource dilution theory might not hold, as the amount of 
resources invested in each child are likely to be decided in advance. 
 So far, child mortality has not been taken into account in most studies. One could expect that the 
death of a child is an economic shock to the household because of funeral costs. Due to subsequent 
liquidity constraints (and to smooth consumption), child mortality is expected to have a negative 
effect on educational attainment of the remaining children (hypothesis 2a). Alternatively, it could 
also exert a substitution effect. With the death of one or more children, sibship size and consumption 
units reduce and more resources will become available per remaining child (Grimm, 2010). In 
addition, the incentives to invest more in these remaining children might have increased as fewer 
children are left to survive, become successful and support the parents at a later age (hypothesis 2b). 
5.3 | SETTING
For this chapter, we use data from the three regions bordering Lake Victoria: Kagera, Mwanza and 
Mara. As described in chapter 1, fertility rates remain high, yet preferences differ per type of area. 
Whereas children are considered an asset in agriculture in the rural area, the high cost of living has 
reduced the preferred number of children in urban areas (Caldwell & Caldwell, 2002; Mosha et al., 
2013). Although increasing, contraceptive uptake is still low: 27 per cent of married women are 
currently using a modern method. But the figure differs sharply per region, with 24, 12, and 10 per 
cent in Kagera, Mwanza and Mara respectively. The estimated unmet need of family planning is 33 
per cent in the Lake Zone (NBS, 2011). 
 The educational system of Tanzania is 2-7-4-2-3+, implying two years of pre-primary education; 
seven years of primary education; four years of secondary ordinary level, followed by two years 
of secondary advanced level and three or more years of university education. Primary school 
is compulsory, and the official school attending ages are 7-13 (MoE, 2009). Since 2001, primary 
education is officially free of costs, which has resulted in a sharp increase in enrolment: from five 
million children in 2001 to 8.4 million in 2009, as shown in Figure 5.1. Based on official statistics the 
net enrolment rate (NER) in primary education is 95.9 per cent, which implies that 95.9 per cent of 
the children aged 7-13 years are enrolled in school, with no differences between boys and girls. 
However, the Ministry acknowledges that household surveys show lower rates (MoE, 2009). Where 
delays were very common before 2001 (only 20 per cent of the children in Standard 1 had the correct 
age in 2000), significant improvements have been made here as well (76 per cent is of correct age in 
2009). Cumulative drop-out rates have decreased to approximately 20% and school life expectancy 
in primary school has increased as shown by Figure 2. Gross completion rates of primary education 
are approximately 95 per cent, versus net completion rates of 53 per cent. Due to the sharp increase 
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in the number of pupils, the teacher/pupil ratio has deteriorated, from 1:41 in 2000 to 1:54 in 2009 
with large regional differences. Secondary school enrolment remains behind: only 52 per cent of the 
pupils who have completed primary education, enrol in secondary education (2009). Here we see 
a sharp increase as well, from 22 per cent in 2002. However, it peaked in 2006 (68 per cent), and is 
showing a downturn since. 
Figure 5.1 | Trend in educational statistics Tanzania, 1975-2010
Source: Own graph based on statistics from UNESCO Institute for Statistics, consulted 25th April 2014
5.4 | MATERIALS & METHODS
To study the effect of additional younger siblings on educational attainment, we use a panel data set 
from the Lake Zone in Tanzania. We re-interviewed a sub-sample of women from the Demographic 
Health Survey 2004. Approximately 1,200 women were interviewed in 2004, of which 807 were re-
interviewed in 2010. In this chapter the unit of analysis is the mother’s child. We selected children 
who fulfilled the following three criteria. First, the child was living in the household in both 2004 
and 2010 in order to have data on educational attainment. Second, the biological mother was 
interviewed in both years, which provides us with extensive information on birth history and several 
characteristics of the mother. Third, we limited the sample to children who should be enrolled in 
school in both years. As enrolment in secondary schools is low, we sampled the group of seven 
to nine year olds in 2004 (up to fifteen years of age in 2010). Including older children would blur 
the results, as other factors are involved in enrolment at a later age (e.g. accessibility to secondary 
schools). These criteria result in a sample of 256 children. 
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Estimation strategy and variables
We estimate educational attainment using the following specification:
Yit = YSIB'it β + Z'it β + αi + εit (1)
where Yit is the years of education
23 completed by individual i in year t. Two vectors are included: 
YSIB'it represents the number of younger siblings and birth order and Z'it represents a vector of 
control variables; αi are random individual-specific effects and εit is an idiosyncratic error. The number 
of younger siblings refers to siblings who are alive at the time of the interview, who have the same 
biological mother, but who are not necessarily living in the same household.24 In the models, we will 
also distinguish between younger male and female siblings. In addition, we include the number of 
siblings (with the same biological mother) who are deceased (at any age). To test hypotheses 1b and 
1c we also incorporate the birth order of the child. 
 As control variables, we include age of the child to eliminate the differences between the seven to 
nine year old children. In addition, we include a dummy for the year of the survey to control for period 
effects. We incorporate the number of children aged zero to fourteen living in the same household, 
who have a different mother as proxy for foster children living in the household.25 The presence of 
foster children could have various effects. First, they could be counted as regular siblings, having a 
possible negative effect on educational attainment. However, it is likely that parents prefer to invest 
in their biological children over foster children. If the foster child acts as a domestic servant, this 
could increase resources available in the household, positively affecting schooling opportunities. In 
the random effects model, we also include the sex of the child. Son preference could result in more 
schooling investments for boys. However, Bommier and Lambert (2000) have shown that girls are 
often enrolled at an earlier age than boys in Tanzania. Their explanation is that girls can be married 
out sooner if they finish their primary school earlier. 
 To avoid omitted variable bias we include variables that are expected to be correlated with both 
fertility (the number of younger siblings) and schooling. We incorporate two measurements for 
household level wealth: asset index score and land ownership (in acres). Wealth is often found to 
correlate with education (Diamond, Newby, & Varle, 1999), as well as with fertility (e.g. little resources 
hamper access to modern contraceptives and children are considered as important future income 
source). The assets chosen are liquid assets (e.g. furniture, vehicles) to capture possible changes 
due to economic shocks. Economic constraints due to shocks can reduce the likelihood of school 
enrolment. Depending on the type of shock, it might also influence fertility or the timing thereof 
(e.g. food scarcity can influence women’s health and fertility choices). In several studies, mother’s 
education is included as a control variable (e.g. Dayioğlu et al., 2009; Guo & VanWey, 1999; Maralani, 
2008; Parish & Willis, 1993). It is expected that an educated mother is more likely to invest in their 
children’s education and maternal education is found to be an important determinant of fertility 
(e.g. Bongaarts, 2011). As there is little within variation over time, we only incorporate this variable 
in the random effects model. In addition, we include measures of the mother’s empowerment, as 
decision-making power might be directly affecting the choices made within the household. To 
measure empowerment, we take into account: 1) bargaining power, proxied by an index including 
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involvement in decision-making in four daily situations and 2) a dummy variable indicating whether 
the mother earns cash. Next to characteristics of the mother, we include a dummy variable indicating 
whether the father is living in the same household or not, which is likely to influence decision-
making and fertility. Finally, we include district dummies to control for a set of characteristics, such 
as opportunity costs, accessibility of services and social norms. 
Table 5.1 | Descriptive statistics
Mean St.Dev. Min Max Mean 2004 Mean 2010 t-test mean 
difference
Education (years) 2.490 2.455 0 11 .507 4.474 -25.99***
Sibling Composition
Number of younger 
biological siblings
2.402 1.679 0 8 1.861 2.944 -6.31***
Number of younger  
male siblings 
1.116 1.102 0 5 .860 1.372 -4.79***
Number of younger  
female siblings 
1.286 1.217 0 6 1.000 1.572 -4.37***
Number of biological 
siblings deceased
.838 1.095 0 6 .822 .855 -.34
Ranking 4.004 2.355 1 11 4.004 4.004 n.a.
Control variables
Wave 1.5 .500 1 2 1 2 n.a.
Age 10.951 3.130 7 17 7.970 13.932 -61.13***
Sex (female=ref ) .540 .499 0 1 .540 .540 n.a.
Number of non-biological 
children (0-14) in HH
.742 1.520 0 9 .551 .935 -1.75*
Assetindex -.017 .702 -.655 6.345 -.055 .023 -1.07
Land ownership 5.277 8.140 0 77 5.612 4.899 1.01
Bargaining power mother .070 .907 -1.168 1.067 -.153 .299 -4.55***
Mother earns cash .299 .458 0 1 .263 .337 -1.36
Mothers education (yrs) 4.964 3.017 0 13 4.991 4.936 .29
Father living in Household .741 .438 0 1 .747 .736 -.07
Notes: Last column: T-values reported. * p < .1; ** p < .05; *** p < .01; sample limited to non-attritors and aged 7-9 in 2004; 
sampling weights 2004 applied.
In the model we will estimate both fixed and random effects. Fixed effects models permit regressors 
to be endogenous on the condition that they are only correlated with the time invariant component 
of the error (). These individual-specific effects are eliminated in such a model:
(Yit-Y i ) = (YSIBit – YSIBi )’β + (Zit – Zi )’β + (εit – εi ) (2)
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In this fixed effects model, birth order, district dummies, the sex of the child and the mother’s 
education will not be included, as they remain fixed over time. The random effects model can be 
specified as follows:
Yit = YSIB'it β + Z'it β + α + uit + εit (3)
where uit represents the between entity error and εit the within entity error. Table 5.1 presents the 
descriptive statistics. In addition, within and between variation is presented in Table A5.1 in the 
Annex. For most variables, the between variation is larger than the within variation. This implies that 
within estimation may lead to efficiency loss (Cameron & Trivedi, 2009). 
Analytical Challenges
A major challenge in estimating the effect of younger siblings on educational attainment, is that 
birth order is related to family size. First born children have a higher likelihood of being in a smaller 
family than later born children and their position as a first born itself is likely to have consequences 
for school enrollment (Booth & Kee, 2009). In Tanzania, an area with high fertility, first born children 
are also more likely to have younger siblings. Moreover, birth order does not change over time, and 
hence will be excluded in a fixed effects model. In this chapter we will run separate analyses for 
higher ranked children and lower ranked children to test hypothesis 1b.26
 Another concern raised is that the association between fertility and children’s education might 
be (partly) spurious, if both are correlated with unobserved family characteristics (Guo & VanWey, 
1999; Maralani, 2008; Steelman et al., 2002). Guo and vanWey (1999) used a first difference model 
to control for unobservables and saw that the significant effect of sibship size on education was 
reduced to insignificance. In this chapter we will apply a fixed effects model as well, controlling for 
any unobserved time invariant heterogeneity. 
 Next to spuriousness, it can be argued that fertility and schooling decisions are jointly determined 
or that families who choose to have many children are inherently different, and those children would 
have different educational levels regardless of family size. To solve this problem of endogeneity, some 
scholars use instrumental variable analyses (e.g. Black et al., 2005; Dayioğlu et al., 2009; Maralani, 
2008). Instruments used are twins and miscarriages. However, in our data set, no proper instruments 
can be found. The sample size is too small to use twin births. In addition, miscarriages might not be 
as strong and exogenous as an instrument in our setting. Low education, socio-economic status, low 
empowerment and locality are some characteristics that are influencing contraceptive use (lowering 
the number of pregnancies and hence the risk of a miscarriage), and health seeking behaviour (less 
antenatal care visits and lower use of anti-malaria medication, increasing the risk of miscarriages). As 
such, miscarriage does not seem to be a solid, exogenous instrument. Unfortunately, this possible 
endogeneity issue will not be solved in our analyses. Therefore, we will be modest in concluding 
causal effects.
 
210223-L-bw-Westeneng
145 Size and Sequence: the effect of younger siblings on educational attainment | 
5
5.5 | RESuLTS
In this section we firstly present some descriptive statistics as well as some statistics on the bivariate 
relationship between younger siblings and schooling. Thereafter, we will present the results of 
several panel data models. In 2004, 78 per cent of the sampled children were enrolled in school at 
the time of the survey. This percentage increased to 85 per cent in 2010. The average number of 
years of education completed increased from 0.52 to 4.53 years. The mean age of first enrolment 
is eight years (measured in 2010), with a range from five to fourteen years, although the majority 
enrols between the ages of seven and ten. Girls are enrolled at a slightly younger age than boys: 
7.8 versus 8.3 respectively. This is in line with a previous study from Bommier and Lambert (2000), 
who show that girls start their education earlier, despite the fact that fewer girls than boys enrol in 
school and the total number of years of education completed is lower. They propose two possible 
explanations. The first points to higher returns from pre-educational experience for boys. The other 
relates to the age of marriage and the bride price. The authors explain (p. 191): “If this bride price 
adds to post-school earnings for girls, parents will want to obtain this lump-sum payment as early 
as possible in their daughter’s life-cycle, so that its present value will be as great as possible.” Hence, 
there are important opportunity costs for delaying the marriage of the daughter. 
 The average number of siblings sharing the same biological mother in the sample increased 
from 4.2 in 2004 to 5.3 in 2010. Likewise, the number of younger siblings increased from 1.8 to 2.9. 
Figure 5.2 presents the relationship between the increase in the number of younger siblings and 
the change in the mean number of years of education. The graph does not show the clear negative 
relationship as expected. Although there is little variation in the death of siblings between 2004 
and 2010, half of the respondents have lost one or more siblings at some point in time (which could 
have happened before the birth of the respondent itself ). The mean number of years of education 
completed among respondents who have a deceased sibling is lower than among respondents who 
have not experienced such a shock (.492 versus .555 years completed in 2004; 4.288 versus 4.798 
years completed in 2010).
Panel data models
Table 5.2 presents the regression results from three types of models: fixed effects, OLS and an 
extended random effects model. For each type, Table 5.2 presents two models. The first includes the 
number of younger siblings, irrespective of the sex of these siblings; the second model distinguishes 
between younger brothers and sisters. Table 5.2 only presents the coefficients of the main variables 
in the final models. In the Annex (Tables A5.2 to A5.4) several limited models (stepwise) are found, as 
well as the coefficients of the control variables. 
 In the fixed effects model, the number of younger siblings shows a positive significant effect on 
the educational attainment. However, this effect changes into a negative effect once controlled for 
wave. The main effects are no longer significant, and the time-fixed effects seem to explain most of 
the variance. The models also show no significant effect of child mortality. A Durbin-Wu-Hausman 
test tests the null hypothesis that the differences in coefficients between fixed and random effects 
models are not systematic. Based on the test statistic (Prob>Chi2 = .6143 for model 1 and .5611 
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for model 2) we fail to reject this null hypothesis. As such, a random effects model is preferred. 
As random effects models are not limited to time-variant variables, we include three additional 
variables: the sex of the child, mother’s educational level (in years completed) and district dummies.27 
Again, the positive significant effect of younger siblings turns signs once controlled for time-fixed 
effects. Contrary to the fixed effects model, the main effects remain significant. Additional younger 
siblings have a negative effect on schooling, which is in line with hypothesis 1a and the resource 
dilution theory. In addition, the death of a sibling has a negative effect as formulated in hypothesis 
2a. This indicates that child mortality is experienced as an economic shock reducing the possibility 
of investing in schooling. Based on Model 4 we can conclude that the number of younger sisters is 
stronger than the effect of younger brothers, going against the idea of a son preference. The Breush-
Pagan Lagrange multiplier test – testing whether variances across entities is zero, hence whether 
there is a panel effect – indicates that there are no significant differences across units and a pooled 
OLS is preferred over random effects. The pooled OLS models are practically identical to the random 
effects model.
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Figure 5.2 | Change in educational attainment (mean score) between 2004 and 2010 by change in the 
number of younger siblings
Table 5.2 does not provide an answer to hypothesis 1b yet. This hypothesis predicts that the effect 
of additional siblings on the children’s schooling depends on the ranking of the child. First-born 
children might be more likely to be drawn from school, resulting in a stronger negative effect, 
than later born children (hypothesis 1b). However, as size and sequence are correlated and we are 
unable to distinguish these analytically, the effect of younger siblings might be stronger for lower 
ranked children due to the size effect (hypothesis 1c). We test these hypotheses based on the pooled 
OLS model. We apply two techniques. First, we add the ranking and an interaction term in the 
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model. Secondly, we split up the sample into two groups (first or second born versus later born). 
Unfortunately, due to limited statistical power, it is not feasible to distinguish more groups. 
Table 5.2 | The impact of reproductive health outcomes on educational attainment
Fixed effects Random effects Pooled OLS
Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
Sibling Composition 
Number of younger biological siblings -.055 
(.132)
-.121** 
(.054)
-.121** 
(.054)
Number of younger biological male 
siblings
-.181 
(.175)
-.097 
(.066)
-.097 
(.068)
Number of younger biological female 
siblings
.055 
(.167)
-.141** 
(.071)
-.141** 
(.070)
Number of biological siblings deceased .073 
(.294)
.112 
(.291)
-.132** 
(.057)
-.132** 
(.056)
-.132** 
(.059)
-.132** 
(.058)
Constant -3.898*** 
(.487)
-3.927*** 
(.491)
-4.234*** 
(.339)
-4.233*** 
(.339)
-4.234*** 
(.334)
-4.233*** 
(.334)
Number of observations 465 465 462 462 462 462
Number of groups 255 255 255 255 - -
Wald Chi2 / F 143.75 132.92 2099.75 2176.41 67.61 65.68
Prob > Wald chi2 / F .0000 .0000 .0000 .0000 .0000 .0000
R-square within .8570 .8578 .8528 .8525 - -
R-square between .4018 .3771 .6441 .6445 - -
R-square overall .7029 .6958 .7809 .7811 .7809 .7811
Notes: * p < .1; ** p < .05; *** p < .01; cluster robust standard errors (clustered at village level); all control variables included.
Table 5.3 presents the results (see Table A5.5 in the annex for the coefficients of the control 
variables). From Model 1 and 2 we learn that the main effect of additional younger siblings is driven 
into insignificance. Birth order does not seem to have a direct effect on educational attainment. The 
interaction terms indicates that later born children suffer more from additional younger siblings. The 
significant negative effect (albeit only at 10% level), indicates that the negative effect of younger 
siblings becomes stronger if the ranking increases (i.e. later born). In Model 2, this effect is only 
apparent for additional male siblings.
 When we split up this model, we see that there is no effect of younger siblings on the schooling 
of first or second born children (Models 3 and 5). The effect of child mortality is also driven into 
insignificance. Some caution is needed when formulating conclusions. As the sub-sample is smaller, 
the lack of effect could be due to low statistical power. In Models 4 and 6 we see that the effect of 
younger siblings does show the expected negative effect for the later born children. Again, it is 
210223-L-bw-Westeneng
| Chapter 5148 
only the younger brothers causing the effect. Hence, models 3 to 6 confirm the results from the 
interaction effects: the negative effect of younger siblings on educational attainment is stronger for 
the later born children compared to first or second born children. These findings seem to contradict 
hypothesis 1b and are in line with hypothesis 1c. The results are slightly blurred due to the size 
effect. Later ranked children are more likely to be in a larger family, which hinders the investment in 
education. 
Table 5.3 | The impact of reproductive health outcomes on educational attainment, including ranking 
(Pooled OLS model)
Model 1 Model 2 Model 3
1st / 2nd 
born
Model 4
Later 
born
Model 5
1st / 2nd 
born
Model 6
Later 
born
Sibling Composition 
Number of younger biological 
siblings
.051 
(.099)
-.047 
(.111)
-.124* 
(.068)
Number of younger biological 
male siblings
-.147 
(.118)
.006 
(.114)
-.184* 
(.098)
Number of younger biological 
female siblings
-.028 
(.141)
-.096 
(.149)
-.071 
(.082)
Number of biological siblings 
deceased
-.134** 
(.065)
-.138** 
(.066)
-.180 
(.210)
-.104 
(.066)
-.183 
(.205)
-.106 
(.066)
Ranking .080 
(.050)
.083 
(.050)
Interaction ranking * Number of 
younger biological siblings
-.047* 
(.024)
Interaction ranking * Number of 
younger biological male siblings
-.073** 
(.037)
Interaction ranking * Number of 
younger biological female siblings
-.027 
(.033)
Constant -4.603*** 
(.400)
-4.689*** 
(.399)
-3.916*** 
(.683)
-4.521*** 
(.424)
-3.939*** 
(.665)
-4.558*** 
(.425)
Number of observations 462 462 164 298 164 298
F 63.04 60.50 31.77 48.55 31.03 46.80
Prob > F .0000 .0000 .0000 .0000 .0000 .0000
R-square overall .7844 .7853 .8007 .7854 .8018 .7862
Notes: * p < .1; ** p < .05; *** p < .01; cluster robust standard errors (clustered at village level); all control variables included
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The cut-off point of the two sub-samples (first or second born versus later born) has implications 
for the results. We have run two alternative models: first up to third born and first up to fourth born. 
The effect of younger siblings remains robust for later born children. However, when distinguishing 
younger brothers and younger sisters, the effect is no longer apparent (see Table A5.6 in the Annex). 
Table 5.4 | The impact of reproductive health outcomes on educational attainment – controlled for 
attrition (Inverse Probability Weights)
Fixed effects Pooled OLS 
Model 1 Model 2 Model 3 Model 4
Sibling Composition 
Number of younger biological siblings .006 
(.147)
-.105* 
(.059)
Number of younger biological male siblings -.139 
(.189)
-.048 
(.071)
Number of younger biological female siblings .132 
(.178)
-.152* 
(.079)
Number of biological siblings deceased .123 
(.281)
.168 
(.281)
-.147** 
(.070)
-.152** 
(.070)
Constant -3.868*** 
(.471)
-3.905*** 
(.477)
-3.981*** 
(.398)
-3.963*** 
(.399)
Number of observations 464 464 394 394
Number of groups 254 254 - -
Wald Chi2 / F 123.24 114.65 58.14 56.44
Prob > Wald chi2 / F .0000 .0000 .0000 .0000
R-square within .8452 .8463 - -
R-square between .3776 .3415 - -
Notes: * p < .1; ** p < .05; *** p < .01; cluster robust standard errors (clustered at village level); all control variables included
Attrition bias
In panel data analyses, attrition is a potential source of bias. We managed to re-interview slightly 
over 65 per cent of the original sample (of women). If fertility levels are correlated with the likelihood 
to be selected in our sample (for example because migration is lower in rural areas, where fertility 
levels are higher) attrition bias might affect the estimation of the additional sibling.28 In 2004, 372 
children aged 7-9 years met the requirements: (1) living in the household and 2) the mother was 
included in the woman’s questionnaire. In 2010, 256 of these children were included in the data 
again, which is 68.9% of the original sample. Possible causes of attrition include: migration of the 
mother; mother was not available at time of the survey; mother deceased; child itself deceased or 
the child no longer lives in the same household as the mother. Table A5.7 in the annex presents the 
descriptive statistics from 2004 for attritors and non-attritors. From this table we learn that there are 
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no significant differences between the attritors and non-attrititors in these characteristics, except 
for sex of the child. Girls are slightly underrepresented among the non-attriting group (48.44%), and 
overrepresented among the attritors (52.59%). Hence, more young girls than boys have moved out 
of the household between 2004 and 2010. 
 Despite the limited indication of possible attrition, we run the analyses with a correction for 
possible attrition using inverse probability weights (IPW). The inverse probability weights give 
a higher weight to children who have characteristics similar to the children who were missing in 
the second wave. The procedure involves estimating two probit regressions. First, we estimate the 
probability of remaining in the sample. We include baseline characteristics which are also present 
in the final model as well as an additional variable: attrition rate at community level. This indicator 
is often considered a proxy for interviewer’s quality, and based on our experience it can also be 
considered an indicator of community support in tracking individuals for the second wave. In the 
second regression, the significant indicators from the first model are excluded. The weights are 
calculated as the ratio of the predicted probabilities from these two probit regressions (Baulch & 
Quisumbing, 2011).
 Table 5.4 presents the models (without the ranking variables) with attrition weights (see Table 
A5.8 for the coefficients of the control variables). The effects do not change in the fixed effects 
models. Although slightly weaker (10% level rather than 5% level significance), the results remain 
significant in the pooled OLS models. In sum, the data does seem to suffer slightly from attrition bias, 
although in the main model (extended OLS) the conclusions remain fairly robust. 
5.6 | DISCuSSION 
Can we increase educational attainment and as such reduce intergenerational poverty by reducing 
fertility levels? This question has been discussed for many years. This chapter does not provide a full 
answer, but does add a small piece to the puzzle. The relationship between fertility and educational 
attainment of children has proven to be complex, depending on the development of the country, 
the labour market and rates of returns on education, social norms on fertility and costs of schooling 
to name a few. At household level, extended families, fostering and ranking contribute to the 
complexity. Moreover, methodological challenges complicate the analysis and blur the conclusions. 
Are the effects found spurious, are fertility and educational investments jointly determined, or is 
there a true causal effect of fertility on education? In this chapter we focus on one region in Tanzania, 
the Lake Zone. We analysed whether additional younger siblings and the death of one or more 
siblings reduces educational attainment among the older siblings (aged 7-9 in the first wave). In 
addition to the effect of size, we looked at the effect of sequence (birth order). We used panel data 
from 2004 and 2010 and estimated several models. 
 The individual fixed effects model eliminates the possibility of spuriousness. We find no effect 
of an increase in the number of younger siblings, nor of child mortality on the number of years of 
education completed. However, the model is found to suffer from efficiency loss, explaining the lack 
of effects. As such, we rely on random effects and OLS models, although this implies that we are 
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unable to exclude spuriousness or joint determination. Younger siblings have a negative effect on 
the years of education completed by the older siblings, which is in line with the resource dilution 
theory and the quality-quantity trade-off studies, as described by Blake (1981, 1986). Our results also 
show that the effects interact with the ranking of the older siblings. Later born children experience 
a stronger negative effect of additional younger siblings. This can be explained by the effect of size, 
which interferes with the effect of sequence. Child mortality shows a rather robust negative effect in 
the random effects and OLS models. The death of a child – apart from being an emotional shock – is 
probably experienced as an economic shock as well, resulting in a lower investment in the other 
children’s schooling, possibly due to economic constraints. This effect might be temporarily. As we 
have only data from two waves, six years apart, the results could be different in the long run. 
 This chapter is limited in several ways. Disentangling the effects of fostering, polygamy, extended 
families and its structure are analytically challenging. In addition, partly due to statistical power, this 
chapter has been unable to determine exactly what effects holds for whom. The sex of the child, 
ranking, but also birth spacing are likely to interact. Moreover, additional waves would give the 
possibility to look at longer term effects, especially on completed education. 
 This chapter focused on the Lake Zone, a rural dominated region in Tanzania, characterised by 
little formal labour possibilities and high fertility rates. Based on these characteristics, one could 
expect that the resource dilution theory would not hold. This chapter does show a (small) negative 
effect of additional younger siblings on the educational attainment of older siblings. As such, there 
seems to be a trade-off, although we need to be cautious in interpreting the results purely as a 
causal effect. In addition, the death of siblings shows a similar negative effect, likely pointing to 
economic constraints. As the effects of fertility are rather small, it is unlikely that declines in fertility 
will result into higher educational attainment by itself, suggesting more efforts are needed. From 
other literature (e.g. Bongaarts, 2011; Diamond et al., 1999; Eloundou-Enyegue, 1999) we learn that 
maternal education and wealth are important determinants of fertility rates. Fertility itself together 
with wealth and parental education are determinants of investments in education of children, 
resulting in a circle. The least educated, less well off have more children and are less likely to send 
these children to school, limiting the possibilities of escaping poverty in the next generation. As 
such, policy makers should focus on the most vulnerable groups. 
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ANNEX
Table A5.1 | Descriptive statistics, between and within variation
Mean St.Dev.
overall
St. Dev. 
between
St. Dev. 
Within
Education (years) 2.529 2.468 1.141 2.189
Sibling Composition
Number of younger biological siblings 2.369 1.630 1.460 .728
Number of younger male siblings 1.104 1.092 1.009 .421
Number of younger female siblings 1.266 1.195 1.100 .470
Number of biological siblings deceased .844 1.096 1.092 .099
Ranking 3.691 2.367 2.369 .000
Control variables
Wave 1.5 .500 .000 .500
Sex .516 .500 .500 .000
Age 10.943 3.126 .889 2.997
Number of non-biological children (0-14) in HH .697 1.463 1.179 .864
Assetindex -.037 .702 .631 .303
Land ownership 4.883 7.719 5.820 4.959
Bargaining power mother .064 .908 .687 .602
Mother earns cash .293 .456 .329 .317
Mothers education (yrs) 5.050 3.013 2.913 .732
Father living in Household .714 .452 .419 .171
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Table A5.2 | The impact of reproductive health outcomes on educational attainment – fixed effects
Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8
Sibling Composition
Number of younger 
biological siblings
2.009*** 
(.105)
-.022 
(.115)
-.036 
(.130)
-.055 
(.132)
Number of younger 
biological male siblings
1.927*** 
(.179)
-.149 
(.158)
-.176 
(.174)
-.181 
(.175)
Number of younger 
biological female siblings
2.077*** 
(.152)
.080 
(.146)
.082 
(.163)
.055 
(.167)
Number of biological 
siblings deceased
1.489*** 
(.477)
.096 
(.293)
.036 
(.291)
.073 
(.294)
1.520*** 
(.483)
.144 
(.290)
.087 
(.289)
.112 
(.291)
Control variables
Age -.006 
(.139)
.068 
(.145)
.088 
(.167)
-.001 
(.141)
.075 
(.147)
.091 
(.169)
Wave 4.069*** 
(.821)
3.710*** 
(.854)
3.583*** 
(.982)
4.040*** 
(.832)
3.670*** 
(.863)
3.572*** 
(.991)
Number of non-biological 
children (0-14) in HH
.002 
(.066)
.010 
(.066)
.004 
(.068)
.012 
(.068)
Wealth (assetindex) .084 
(.181)
.103 
(.192)
.070 
(.178)
.085 
(.189)
Land ownership .000 
(.011)
-.000 
(.012)
.001 
(.011)
.000 
(.012)
Mothers bargaining power .030 
(.110)
.023 
(.109)
Mother earns cash .134 
(.198)
.120 
(.196)
Father living in household .226 
(.289)
.209 
(.292)
Constant -3.486*** 
(.407)
-3.535*** 
(.397)
-3.689*** 
(.413)
-3.898*** 
(.487)
-3.508*** 
(.409)
-3.580*** 
(.398)
-3.743*** 
(.417)
-3.927*** 
(.491)
Number of observations 512 512 472 465 512 512 472 465
Number of groups 256 256 256 255 256 256 256 255
F 222.99 375.45 202.20 143.75 149.28 303.54 179.64 132.92
Prob > F .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000
R-square within .4663 .8417 .8545 .8570 .4666 .8424 .8555 .8578
R-square between .0220 .0100 .3618 .4018 .0221 .0033 .3352 .3771
R-square overall .0449 .6555 .7003 .7029 .0445 .6478 .6935 .6958
Notes: * p < .1; ** p < .05; *** p < .01; cluster robust standard errors (clustered at village level)
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Table A5.3 | The impact of reproductive health outcomes on educational attainment – random effects
Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8
Sibling Composition 
Number of younger 
biological siblings
.415*** 
(.064)
-.147*** 
(.050)
-.131*** 
(.050)
-.121** 
(.054)
Number of younger 
biological male siblings
.452*** 
(.086)
-.145** 
(.067)
-.137** 
(.062)
-.097 
(.066)
Number of younger 
biological female siblings
.386*** 
(.083)
-.148** 
(.061)
-.125* 
(.069)
-.141** 
(.071)
Number of biological 
siblings deceased
.100 
(.082)
-.189*** 
(.060)
-.145** 
(.057)
-.132** 
(.057)
.102 
(.081)
-.189*** 
(.059)
-.145** 
(.057)
-.132** 
(.056)
Control variables
Age .459*** 
(.067)
.503*** 
(.064)
.521*** 
(.064)
.459*** 
(.067)
.503*** 
(.065)
.521*** 
(.064)
Sex (female=ref ) -.310*** 
(.114)
-.293*** 
(.112)
-.309*** 
(.113)
-.295*** 
(.111)
Wave 1.443*** 
(.389)
1.209*** 
(.379)
1.093*** 
(.381)
1.445*** 
(.390)
1.208*** 
(.380)
1.092*** 
(.380)
Number of non-biological 
children (0-14) in HH
.036 
(.045)
-.037 
(.051)
.036 
(.045)
.039 
(.051)
Wealth (assetindex) .254** 
(.101)
.224** 
(.096)
.256** 
(.102)
.216** 
(.098)
Land ownership -.008 
(.006)
-.007 
(.006)
-.008 
(.006)
-.006 
(.006)
Mothers bargaining power .029 
(.067)
.033 
(.068)
Mother earns cash .078 
(.144)
.081 
(.144)
Mothers education (yrs) .071*** 
(.022)
.072*** 
(.022)
Father living in household -.013 
(.144)
-.011 
(.144)
District dummies yes yes yes yes yes yes yes yes
Constant 2.215*** 
(.298)
-3.889*** 
(.307)
-3.714*** 
(.292)
-4.234*** 
(.339)
2.224*** 
(.296)
-3.888*** 
(.306)
-3.717*** 
(.294)
-4.233*** 
(.339)
Number of observations 512 512 472 462 512 512 472 462
Number of groups 256 256 256 255 256 256 256 255
Wald chi2 99.43 2071.02 2170.37 2099.75 101.98 2074.76 2155.49 2176.41
Prob > chi2 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000
R-square within .4643 .8366 .8495 .8528 .4618 .8366 .8496 .8525
R-square between .0314 .3343 .6047 .6441 .0322 .3344 .6047 .6445
R-squared .0981 .7290 .7727 .7809 .0985 .7290 .7727 .7811
Notes: * p < .1; ** p < .05; *** p < .01; cluster robust standard errors (clustered at village level)
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Table A5.4 | The impact of reproductive health outcomes on educational attainment – pooled OLS
Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8
Sibling Composition
Number of younger 
biological siblings
.415*** 
(.070)
-.152*** 
(.049)
-.131*** 
(.050)
-.121** 
(.054)
Number of younger 
biological male siblings
.452*** 
(.100)
-.147** 
(.066)
-.138** 
(.063)
-.097 
(.068)
Number of younger 
biological female siblings
.386*** 
(.093)
-.155** 
(.061)
-.125* 
(.068)
-.141** 
(.070)
Number of biological 
siblings deceased
.100 
(.103)
-.193*** 
(.059)
-.145** 
(.059)
-.132** 
(.059)
.102 
(.102)
-.192*** 
(.059)
-.145** 
(.059)
-.132** 
(.058)
Control variables
Age .472*** 
(.065)
.503*** 
(.064)
.522*** 
(.064)
.472*** 
(.065)
.503*** 
(.064)
.521*** 
(.064)
Sex (female=ref ) -.310*** 
(.115)
-.293** 
(.115)
-.309*** 
(.115)
-.295** 
(.114)
Wave 1.371*** 
(.377)
1.210*** 
(.376)
1.094*** 
(.381)
1.372*** 
(.379)
1.209*** 
(.377)
1.093*** 
(.381)
Number of non-biological 
children (0-14) in HH
.035 
(.044)
.037 
(.050)
.035 
(.044)
.038 
(.050)
Wealth (assetindex) .266*** 
(.098)
.233** 
(.097)
.268*** 
(.098)
.224** 
(.098)
Land ownership -.008 
(.006)
-.007 
(.006)
-.008 
(.006)
-.006 
(.006)
Mothers bargaining 
power
.028 
(.066)
.032 
(.068)
Mother earns cash .078 
(.144)
.081 
(.144)
Mothers education (yrs) .071*** 
(.024)
.072*** 
(.024)
Father living in household -.014 
(.150)
-.012 
(.150)
District dummies yes yes yes yes yes Yes yesyes
Constant 2.215*** 
(.400)
-.3913*** 
(.281)
-.3716*** 
(.275)
-4.234*** 
(.334)
2.224*** 
(.400)
-3.911*** 
(.282)
-3.718*** 
(.278)
-4.233*** 
(.334)
Number of observations 512 512 472 462 512 512 472462
F 2.94 82.57 81.44 67.61 2.81 78.78 78.0465.68
Prob > F .0000 .0000 .0000 .0000 .0001 .0000 .0000.0000
R-squared .0981 .7290 .7727 .7809 .0985 .7290 .7727.7811
Notes: * p < .1; ** p < .05; *** p < .01; cluster robust standard errors (clustered at village level)
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Table A5.5 | The impact of reproductive health outcomes on educational attainment, including ranking 
(Pooled OLS model)
Model 1 Model 2 Model 3 
1st / 2nd born
Model 4 
Later born
Model 5 
1st / 2nd born
Model 6 
Later born
Sibling Composition 
Number of younger biological 
siblings
.051 
(.099)
-.047 
(.111)
-.124* 
(.068)
Number of younger biological 
male siblings
-.147 
(.118)
.006 
(.114)
-.184* 
(.098)
Number of younger biological 
female siblings
-.028 
(.141)
-.096 
(.149)
-.071 
(.082)
Number of biological siblings 
deceased
-.134** 
(.065)
-.138** 
(.066)
-.180 
(.210)
-.104 
(.066)
-.183 
(.205)
-.106 
(.066)
Ranking .080 
(.050)
.083 
(.050)
Interaction ranking * Number 
of younger biological siblings
-.047* 
(.024)
Interaction ranking * Number 
of younger biological male 
siblings
-.073** 
(.037)
Interaction ranking * Number 
of younger biological female 
siblings
-.027 
(.033)
Control variables
Age .526*** 
(.064)
.535*** 
(.065)
.424*** 
(.129)
.516*** 
(.089)
.428*** 
(.126)
.521*** 
(.089)
Sex (female=ref ) -.271** 
(.113)
-.262** 
(.115)
-.208 
(.215)
-.333** 
(.145)
-.204 
(.217)
-.319** 
(.146)
Wave 1.023*** 
(.386)
.976** 
(.386)
1.672** 
(.766)
1.069** 
(.514)
1.657** 
(.750)
1.056** 
(.514)
Number of non-biological 
children (0-14) in HH
.026 
(.049)
.027 
(.049)
-.149* 
(.071)
.089 
(.059)
-.139* 
(.075)
.089 
(.059)
Wealth (assetindex) .235** 
(.097)
.220** 
(.100)
.150 
(.169)
.195 
(.136)
.130 
(.174)
.200 
(.136)
Land ownership -.006 
(.006)
-.004 
(.006)
.000 
(.009)
-.012 
(.012)
.002 
(.008)
-.011 
(.012)
Mothers bargaining power .023 
(.065)
.023 
(.067)
.043 
(.120)
.037 
(.087)
.056 
(.120)
.025 
(.088)
Mother earns cash .083 
(.146)
.087 
(.146)
-.014 
(.281)
.080 
(.177)
-.021 
(.284)
.064 
(.177)
Mothers education (years) .076*** 
(.023)
.079*** 
(.023)
.076* 
(.045)
.081*** 
(.030)
.079* 
(.045)
.080*** 
(.030)
Father living in household -.046 
(.142)
-.035 
(.142)
-.337 
(.253)
.178 
(.204)
-.338 
(.254)
.173 
(.205)
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Table A5.5 | (Continued)
Model 1 Model 2 Model 3 
1st / 2nd born
Model 4 
Later born
Model 5 
1st / 2nd born
Model 6 
Later born
Control variables (Continued)
District dummies yes yes yes yes yes yes
Constant -4.603*** 
(.400)
-4.689*** 
(.399)
-3.916*** 
(.683)
-4.521*** 
(.424)
-3.939*** 
(.665)
-4.558*** 
(.425)
Number of observations 462 462 164 298 164 298
F 63.04 60.50 31.77 48.55 31.03 46.80
Prob > F .0000 .0000 .0000 .0000 .0000 .0000
R-square overall .7844 .7853 .8007 .7854 .8018 .7862
Notes: * p < .1; ** p < .05; *** p < .01; cluster robust standard errors (clustered at village level)
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Table A5.8 | The impact of reproductive health outcomes on educational attainment – controlled for 
attrition (Inverse Probability Weights)
Fixed effects Pooled OLS 
Model 1 Model 2 Model 3 Model 4
Sibling Composition
Number of younger biological siblings .006 
(.147)
-.105* 
(.059)
Number of younger biological male siblings -.139 
(.189)
-.048 
(.071)
Number of younger biological female siblings .132 
(.178)
-.152* 
(.079)
Number of biological siblings deceased .123 
(.281)
.168 
(.281)
-.147** 
(.070)
-.152** 
(.070)
Control variables
Age .094 
(.174)
.100 
(.175)
.478*** 
(.076)
.476*** 
(.076)
Sex (female=ref ) - - -.215* 
(.130)
-.216* 
(.129)
Wave 3.418*** 
(1.020)
3.395*** 
(1.029)
1.383*** 
(.440)
1.384*** 
(.439)
Number of non-biological children (0-14) in HH .003 
(.071)
-.003 
(.072)
-.004 
(.063)
-.002 
(.063)
Wealth (assetindex) .134 
(.183)
.116 
(.180)
.407* 
(.227)
.386* 
(.226)
Land ownership .004 
(.013)
.004 
(.013)
-.009 
(.007)
-.009 
(.007)
Mothers bargaining power .009 
(.120)
.050 
(.116)
-.009 
(.080)
.001 
(.082)
Mother earns cash .149 
(.218)
.133 
(.216)
.098 
(.165)
.111 
(.166)
Mothers education (yrs) - - .063** 
(.026)
.064** 
(.026)
Father living in household .062 
(.309)
.044 
(.313)
-.250 
(.165)
-.243 
(.167)
District dummies no no yes yes
Constant -3.868*** 
(.471)
-3.905*** 
(.477)
-3.981*** 
(.398)
-3.963*** 
(.399)
Number of observations 464 464 394 394
Number of groups 254 254 - -
Wald Chi2 / F 123.24 114.65 58.14 56.44
Prob > Wald chi2 / F .0000 .0000 .0000 .0000
R-square within .8452 .8463 - -
R-square between .3776 .3415 - -
R-square overall .7008 .6905 .7740 .7750
Notes: * p < .1; ** p < .05; *** p < .01; cluster robust standard errors (clustered at village level)
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6.1 | LINkING WOMEN’S EMPOWERMENT TO SAFE MOTHERHOOD
Tanzania is behind on achieving Millennium Development Goal number 5: improving maternal health 
(UNDP, 2011). To improve maternal health, increased attention is paid to women’s empowerment 
by scholars and policy makers. According to Blanc (2001), power relations between women, their 
spouses and possible other involved decision-makers, can directly or indirectly influence maternal 
health behaviour through the ability to acquire information, to decide and to act regarding the 
uptake of basic services. Yet, literature shows that results are mixed, context-specific and not equally 
strong for each empowerment dimension or at each phase of the reproductive health cycle. As 
such, policy makers could benefit from clearer evidence on how women’s empowerment may affect 
safe motherhood. Moreover, although Blanc (ibid.) indicates that there is a reciprocal effect from 
reproductive health to power relations, she does not elaborate on this effect, as little is known on 
these effects to date. This study has sought to answer the following question: How are women’s 
empowerment and safe motherhood causally related? To address this question, we conducted field 
work in the Lake Zone Region in Tanzania (three regions bordering Lake Victoria: Kagera, Mwanza, 
and Mara), an area characterised by high fertility rates, and a low uptake of delivery care, resulting in 
high reproductive health vulnerability. 
 In the following section, we will firstly summarize the results of each chapter, after which we 
discuss the contributions made to the literature, and formulate an answer to the central research 
question. Following, we describe the policy implications, a description of the limitations of this study 
and avenues for future research, and end with a few concluding thoughts.
6.2 | MAIN FINDINGS
This section summarizes the findings regarding the causal relationship between women’s 
empowerment and safe motherhood. We included health care uptake and health outcomes during 
three phases of the reproductive cycle: before pregnancy (family planning), during pregnancy 
(antenatal care and pregnancy loss), and at and after child delivery (delivery care and child mortality). 
We linked these phases to three dimensions of women’s empowerment: economic (employment, 
and income contribution), socio-cultural (children’s education as investment in intergenerational 
empowerment), and interpersonal/familial (bargaining power, bodily integrity). Whereas Chapter 
2 focused on empowerment as a cause of reproductive health, Chapters 3 to 5 considered 
empowerment as the consequence, each looking at a different dimension of empowerment. This 
thesis addressed the following research questions: 
1. What is the effect of economic empowerment on reproductive health vulnerability? (chapter 2)
2. What are the consequences of maternal health for women’s bodily integrity? (chapter 3)
3. What are the consequences of fertility on female labour supply and how are these effects 
interrelated with life cycle effects? (chapter 4)
4. What are the effects of fertility on the investment in children’s education? (chapter 5)
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6.2.1 | Reproductive health vulnerability as consequence of low economic empowerment
In general, the positive effect of women’s empowerment on reproductive health is not questioned, 
yet the size of the effect as well as the mechanisms through which it works are less clear. In Chapter 
2 we focused on the potential effect of women’s economic empowerment on reproductive health 
service use, as a way to reduce the risk of unintended pregnancy and complications during 
pregnancy and child birth, hence reducing reproductive health vulnerability. Decisions about health 
care uptake are usually made within the context of a household or family, and might be (partially) 
outside the control of women themselves. We formulated three competing hypotheses depending 
on how households are organised, drawing on the three most well known household models. Based 
on the common preference model, we expected no link between women’s economic empowerment 
and health care uptake. Following the divorce threat model, we expected that women’s economic 
empowerment increases health care uptake through its positive influence on women’s bargaining 
power. Lastly, a direct positive effect was anticipated based on a separate spheres model. To test 
these hypotheses, we used the Tanzania Demographic Health Survey from 2004 and re-interviewed 
a subsample in 2010, creating a panel data set, and we linked economic empowerment in 2004 
– measured by employment and the contribution women make to the household income – to 
reproductive health care uptake between 2004 and 2010. We focused on three phases: 1) before 
pregnancy, measured by contraceptive use in 2010; 2) during pregnancy, measured by the number 
of antenatal care visits during the last pregnancy since 2004; and 3) during childbirth, i.e. the place of 
the last delivery since 2004. Hence, as empowerment levels are measured before reproductive health 
outcomes, we limited endogeneity issues due to inverse causality.
 We found that women who are economically active visit a health centre for antenatal care 
check-ups more frequently. Women that contribute to the household’s income have on average a 
more frequent use of antenatal care and are less likely to deliver at home. Adding two indicators of 
bargaining power to the model did not alter the direct effect of making an economic contribution to 
the household. The significant effect of economic empowerment on contraceptive use disappeared 
after adding all control variables. We made use of Heckman models and inverse probability weights 
to control for possible selection and attrition bias. In most models the effect remained robust. The 
results on contraceptive use are in line with hypothesis 1, the common preference model. The 
results on antenatal care and delivery care confirm hypothesis 3: Women are likely to spend their 
own income directly on their own health care without bargaining, which is in line with the separate 
spheres model. 
6.2.2 | Reproductive health events affecting bodily integrity
Whereas most studies have focused on the effect of women’s empowerment on reproductive health, 
as investigated in Chapter 2, little is known about the inverse relationship. That reproductive health 
may exert an influence on women’s empowerment is plausible given due to the fact that in most 
developing societies women’s status is correlated with their success in fulfilling their reproductive 
role. While having children is likely to improve women’s position in the household, childless women 
tend to be stigmatised and shocks, such as miscarriages or stillbirths, might deteriorate women’s 
position. This relationship has been described by several anthropological accounts, but has hardly 
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ever been tested quantitatively. In Chapter 3, we investigated the effect of maternal health (i.e. 
number of children, child mortality at any age, pregnancy loss, and infertility) on women’s bodily 
integrity, as the empowerment dimension closest related to reproductive health. Bodily integrity 
is broadly defined as women’s control over their own body, and measured in this chapter by the 
attitude towards intimate partner violence and the perceived control over sexual relationships. We 
use the panel TDHS 2004-2010, sampling 504 women who were married in both 2004 and 2010, 
applying panel fixed effects, and using inverse probability weights to control for attrition and 
selection bias.
 We find that reported pregnancy loss (miscarriage or stillbirth) is associated with a reduction 
in the level of bodily integrity as measured by the acceptance of intimate partner violence, i.e. 
women who reported one or more pregnancy losses, tend to express increased tolerance to 
violence. Similarly, the death of a child is significantly linked to the perceived control over the sexual 
relationship women have with their husband: women who have reported a death of one or more 
children, also report reduced control over the sexual relationship with their spouse. These results 
confirm the idea that women’s bodily integrity is partly dependent on their reproductive role, i.e. 
the birth and lives of their children. Women likely bear the consequences as stigma and reduction of 
support, and consequently experience a deterioration of their status.
6.2.3 | Interlinkages between fertility, life cycle and female labour
The link between fertility and female labour supply has been extensively analysed in industrialised 
countries. A priori there is no reason to believe that this influence should be positive or negative. 
There may be two processes at work, each going in the opposite direction. First, child rearing is time 
consuming, and therefore women will have less time available to work; the so-called ‘substitution 
effect’. On the other hand, an additional income might be required to cover the costs of raising 
children, also referred to as the ‘income effect’. If the income effect outweighs the substitution effect 
the final regression coefficient will be positive. Nevertheless, most scholars in Western countries 
have found a negative relationship, which indicates that the substitution effect is stronger than the 
income effect. Similar findings have been found in middle and lower income countries, although 
the results also point to some differences. The negative effect does not seem to be as strong for 
lower educated women in rural areas, and evidence suggests the effect depends on the type of 
employment. Moreover, the relationship between fertility and female labour might be different in 
Sub-Saharan Africa, as social status and individual responsibilities depend on one’s position in the 
household and the corresponding life cycle. With the status of women in Sub-Saharan Africa being 
highly dependent on motherhood, fertility is expected to strongly reduce female labour supply for 
young, recently married women. However, with increased status women obtain more bargaining 
power and possibilities to spend time on income-generating activities. Consequently, over time the 
effect of fertility on labour supply may reduce or even become positive. 
 Chapter 4 studied the effects of fertility – measured by the number of small children under the 
age of six – on female labour supply, measured by the number of hours spent on income generating 
activities in the past week. Life cycle effects were studied by including interaction terms between 
fertility and age. This chapter used the Kagera Health and Development Survey (KHDS), from 1991 
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and 1994, using a sample of 570 women aged 15 to 40 in 1991. We estimated fixed and random 
panel data models. 
 We found that the effect of fertility is only significant when controlled for the interaction term 
between age in 1991 and fertility. Fertility shows a positive effect, supporting the income hypothesis. 
The interaction term between fertility and age is negative, implying that the positive effect of 
fertility reduces by age. The average number of hours worked increases with age, and the effect of 
the number of children differs per age group. For the youngest cohorts, the number of hours worked 
increases with the number of children, whilst the opposite is true for the older cohorts. Hence, older 
women work on average more hours, but this is reduced with the number of children under the 
age of six. Moreover, once a woman has three or more small children, the average number of hours 
worked is lower for the older women compared to the younger cohorts. 
6.2.4 | Linking fertility to investment in children’s education
The effect of fertility on children has been the focus of study since long. Social scientists and 
policy makers are especially interested in the effects on education, as it is generally considered 
to potentially reduce intergenerational poverty. In developed countries, most studies have found 
a consistent negative effect between the number of siblings and educational attainment or test 
scores; the evidence from developing countries is more mixed though, and child mortality (the 
death of one or more siblings at any age) is usually not taken into account. In Chapter 5, we focus 
on the effect of additional younger siblings and sibling mortality on educational attainment of the 
older siblings. 
 Theory is quite straightforward about the effect of the number of siblings; drawing on the 
quality-quantity trade off and the resource dilution theory – the more children, the less resources 
are invested in each child – we expected a negative effect of the number of younger siblings 
on educational attainment. There are competing hypotheses about the effect of sequence on 
education, though. First, we expected that the effect of additional siblings is more prone among 
the children higher in rank, compared to the children lower in rank, as the eldest are usually found 
to drop out of school first. Secondly, however, size and sequence are correlated, the lower ranked 
children being more likely to be in a larger family. Therefore, it could be argued that the effect of 
additional younger siblings could be stronger for lower ranked children due to the size effect. Third 
and finally, we could even expect that the effect of additional younger siblings will be reduced to 
zero as opportunity costs for sending children to school might be higher in such a labour-intensive 
region. One can assume that child mortality is an economic shock to the household because of 
funeral costs, leading to liquidity constraints and subsequently negatively affecting educational 
attainment of the remaining children. Alternatively, the death of one or more children could also 
exert a substitution effect, as more resources will become available per remaining child, and the 
incentives to invest more in these remaining children might have increased as fewer children are left 
to survive, become successful and support the parents at a later age. 
 We tested these hypotheses in Chapter 5, using the TDHS 2004-2010, sampling 256 children 
aged seven to nine in 2004. We estimated both fixed and random effects models, and applied 
inverse probability weights to adjust for possible attrition bias. Unfortunately, no proper instruments 
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are available to apply instrumental variable analyses. As a result, not all analytical challenges are 
resolved, and modest conclusions about causality are made. 
 We find that additional younger siblings reduce the number of years of education completed by 
the older siblings, which is in line with the resource dilution theory. The effect of size interacts with 
sequence. Later born children are more likely to suffer from the birth of younger siblings. Moreover, 
we see that child mortality has a negative effect as well. 
6.3 | NEW INSIGHTS AND CONTRIbuTIONS TO THE LITERATuRE
A growing body of literature links reproductive health to women’s empowerment, and although the 
general relationship between these two is unlikely to be questioned, policy makers could benefit 
from clearer evidence on how they are causally linked, and under which circumstances. This thesis 
contributes to the literature in three ways. First, whereas most studies (e.g. Beegle et al., 2001; S. 
Bloom et al., 2001; Hindin, 2000; Schuler et al., 1997) consider empowerment as determinant of 
reproductive health, this thesis has shown that reproductive health can have consequences 
for empowerment as well. Especially, chapter 3 is innovative in that it shows that miscarriages, 
stillbirths, and child mortality can have a negative effect on women’s bodily integrity, a relationship 
which has been little studied in a quantitative way. Second, whereas most scholars claim or suggest 
causality based on cross-sectional data, this thesis is based on two panel data sets, providing better 
possibilities to study changes over time. 
 Third, this thesis provides clearer evidence which empowerment indicator is linked to which 
phase in the reproductive cycle. This thesis has confirmed that not all empowerment dimensions 
point to the same direction. In our data two indicators of bargaining power – control over money 
and intra-household decision-making – showed even opposite trends. Hence, being empowered in 
one dimensions does not necessarily mean being empowered in another dimension, which is in line 
with other scholars such as Mason (1986), and Malhotra, Schuler and Boender (2002). In line with this 
observation, this thesis has shown that the linkages between empowerment and safe motherhood 
differ according to the empowerment dimensions. Figure 6.1 provides an overview of this thesis 
results for each of the three main phases in the reproductive cycle. 
 The first phase focuses on family planning. We have found that women’s economic empowerment 
does not have a robust effect on contraceptive use; yet, fertility does have a negative effect on 
children’s education, and a positive effect on employment, i.e. women tend to increase the hours 
of work with an increase in the number of children. The number of children born to the woman 
does not affect her bodily integrity though. For the second phase, during pregnancy, we found that 
economic empowerment does positively and directly affect the number of antenatal care visits. 
Subsequently, poor outcomes, miscarriages and stillbirths have an adverse effect on the attitude to 
intimate partner violence, yet no effect on the perceived control over the sexual relationship with 
the husband is registered. The final phase includes child delivery and child mortality (mortality of 
children of the woman at any age). Economic empowerment does positively contribute to delivery 
care, as more economically empowered women are more likely to deliver in a health facility, and 
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less likely at home. This effect is strongest for the economic contribution made by women, but is 
inconclusive for employment. Child mortality negatively affects the investment in other children’s 
education, as well as the perceived control over the sexual relationship, yet it does not seem to have 
consequences for the attitude towards domestic violence.
6.4 | POLICy IMPLICATIONS 
Tanzania – as one of many countries – is lagging behind on Millennium Development Goal number 
5: improving maternal health. To improve maternal health, policy interventions are broadly directed 
at two domains: the demand and supply side of care. To support the supply side of care, investments 
are made by the Tanzanian government and NGOs to improve the accessibility of clinics, the quality 
of staff, and exemption schemes to lower out-of-pocket expenditures, among others. Yet, improved 
health services do not necessarily lead to increased uptake. When and how many children to 
have, and whether and where to seek pre-natal and delivery care, are crucial decisions, which are 
sometimes out of the control of women. For this reason, scholars and policy makers have looked at 
determinants of health seeking behaviour, including women’s empowerment. This thesis confirms 
that economic empowerment can have a beneficial effect on health seeking behaviour, specifically 
antenatal care and delivery care. A growing number of scholars also focus on the socio-economic 
effects of investments in reproductive health (e.g. as described in WHO and World Bank reports, and 
researchers of the population and poverty research network, funded by the Hewlett foundation), 
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Figure 6.1 | Main results: link between empowerment and safe motherhood differs per reproductive 
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with the expectations that lower fertility and improved maternal health can have beneficial effects 
on both household level (e.g. wealth, investments in children, and intergenerational poverty) and 
at meso- and macro-level (e.g. economic development as a result of the demographic dividend). 
 This thesis has positioned itself among these scholars by looking at the consequences of safe 
motherhood on empowerment, as one of the elements of socio-economic development. It looked 
at empowerment, as it has both an intrinsic value, as well as an instrumental value, catalysing 
other favourable outcomes. This thesis has demonstrated that women’s empowerment and safe 
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motherhood can be both each other’s cause and effect, and as such intervening at one of them 
can have a positive effect on the other. For example, policies increasing women’s access to income 
generating activities are likely to increase reproductive health care uptake, and therefore has the 
potential to effectively lower women’s reproductive health vulnerability. Moreover, family planning 
(specifically limiting the number of children) seems to have a (small) beneficial effect on the 
investments in children’s education, and has therefore the potential to reduce intergenerational 
poverty. 
 Figure 6.1 also points to a circle of causes and consequences, indicating that the least empowered, 
and most marginalised women are most likely to have high fertility rates and suffer from ill health, 
and consequently are also most likely to suffer the adverse consequences. For example, chapter 2 
shows that lower empowered women are less likely to receive care, which is likely to increase the 
vulnerability to health problems. And our results from chapter 3 indicate that women experiencing 
these health problems (e.g. pregnancy loss) are also more likely to suffer the consequences, (most 
likely) due to stigma, lowering their status even further. As such, policy makers should focus on the 
most vulnerable groups, where the needs are highest.
 This thesis supports the idea of investing in empowerment to benefit safe motherhood, and vice 
versa, yet it needs to be stressed that it is not the panacea. The explained variance in the analyses of 
this thesis remains limited, and as such it can be concluded that investments in empowerment alone 
will not be sufficient to improve maternal health and vice versa. Furthermore, this thesis has also 
shown that not all empowerment dimensions have a positive effect on all elements of reproductive 
health, and similarly, not all safe motherhood outcomes benefit empowerment equally. For example, 
whereas we find evidence for a direct effect of economic empowerment on antenatal care and 
delivery care, we do not find such an effect on contraceptive use. Moreover, the effect of bargaining 
power on health care uptake is mixed. Based on these results, as displayed in Figure 6.1, specific 
targeting is needed for effective policies. Moreover, this study was conducted in rural Tanzania, and 
does not claim that this pattern is universal, which is supported by mixed results in the current 
literature. This thesis did not study the specific contextual characteristics under which we expect 
these results, yet it is highly likely that the patriarchal and rural setting are important as it gives 
social and economic value to children, resulting in high fertility rates, and giving high importance 
to women’s reproductive role. Hence, similar patterns are expected in other settings, especially in 
comparable regions, but policy makers could benefit from a context specific analysis before the 
implementation of an intervention. To support the effectiveness of interventions even further, close 
monitoring of interventions will help to test the assumptions behind the interventions, as well as to 
provide insights into both the intended and unintended results. 
6.5 | LIMITATIONS AND AvENuES FOR FuTuRE RESEARCH
There are three main limitations and avenues for future research that merit discussion, related 
to measurements of empowerment, determining causality, and the translation to policy 
recommendations. 
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Measuring empowerment
By measuring the relationship between safe motherhood and women’s empowerment, we were 
limited to existing data sets and its empowerment variables. Many quantitative studies are subject 
to the criticism that they are limited in measuring the process of empowerment, and being unable 
to completely capture the nuances of gender power relations, such as bargaining and negotiation 
processes (for a summary discussion on these points of view see Basu & Koolwal, 2005). One of 
the most pertinent is the fact that empowerment is a latent phenomenon, and therefore most 
observations are proxies (Narayan, 2005), raising the question if we have used good proxies. One 
option is to construct a single composite measure of empowerment. Another option is to focus on 
one particular dimension or indicator of empowerment (for example a focus on domestic decision-
making as done by Hou & Ma, 2011; Woldemicael & Tenkorang, 2010). This thesis is strong in including 
a variety of indicators, reflecting the multidimensionality of empowerment. For example, we not 
only included economic empowerment and intra-household decision-making, but also included 
bodily integrity, which is mainly focused on women’s own self-esteem, and therefore considered a 
strong indicator of empowerment (Basu & Koolwal, 2005). Yet, the full range of dimensions (e.g. the 
psychological dimension), and levels of aggregation are too varied to capture in one thesis. We want 
to point out four challenges in measuring empowerment related to this thesis. 
 First, we have measured women’s resources and agency as well as women’s achievements, yet 
did not capture what women wanted to achieve (Kabeer, 1999a). It has been implicitly assumed 
that women have a preference for good health, to receive health care, and to be empowered. Yet, 
this assumption and therefore the choice not to choose are not measured and tested in this thesis. 
Van Rijsbergen and D’Exelle (2013) studied preferences for delivery care using a survey and choice 
experiment in the same Lake Zone Region. They concluded that technically well equipped facilities 
received higher utility scores, whereas distance and high costs reduce the attractiveness. Women 
who reported to have experienced complications during the previous child delivery, are more willing 
to cover a longer distance to a health facility. Although the choice experiment does not provide 
the hypothetical option to choose to deliver outside a health facility, the authors link the choice 
experiment to actual health care use during the last pregnancy. They find that “women’s choice to 
deliver outside a health facility is (at least partly) induced by their lower preference for technical 
quality” (p. 284). As such, we know that not all Tanzanian women have similar preferences and give 
equal value to issues of safe motherhood. A study from Uganda demonstrated that traditional 
practices and beliefs consider pregnancy and child delivery a test of endurance (Kyomuhendo, 
2003), as such women are considered strong if they give birth at home without any assistance. This 
finding was also narrated by several women during our fieldwork in Tanzania. At the same time, 
conscious choices could also stem from a marginalised status, for example by adherence to social 
norms and practices such as the bearing of many children to satisfy their own or their husband’s 
preference, even if it is detrimental to their own health. This complexity indicates that most 
equations between power and choice are based on the assumption that people act in their own 
interest, which is disrupted by subordination (Kabeer, 1999a). Disentangling this complexity goes 
beyond the possibilities of surveys. 
210223-L-bw-Westeneng
| Chapter 6174 
Second, various authors (e.g. Kabeer, 1999a; Narayan, 2005) have advocated for inclusion of 
context in analysing empowerment. Although focusing on only one specific region, and therefore 
not paying too much emphasis on contextual factors in this thesis, this matter does influence 
the quality of the measurements used. At an analytical level, what matters depends per country. 
Moreover, although there may be some universal measures of empowerment (such as freedom from 
abuse), most other indicators will be culturally specific (Narayan, 2005, p. 17). The DHS is designed 
to collect rather uniform data, allowing cross-country comparisons. It has therefore invested in a 
common international framework (Beteta, 2006). And although it also invests in the local adaptation 
of questionnaires, this adaptation is limited as not to undermine the comparability with other 
countries. As such, it can be debated whether the variables included in the TDHS are the best 
possible measures for Tanzania.
 Thirdly, in this thesis two measures of decision-making have been included in the analyses. In 
measuring decision-making it is important to take into account what the consequences are of these 
decisions; whether the decisions were of little consequence or were critical life choices matters in 
the power assigned to the woman (Kabeer, 1999a, pp. 17-18). Yet, the infrequency of strategic life 
choices hinders the measurement of them (Malhotra & Schuler, 2005). The two measures used in 
this thesis are related to daily household affairs, although we do relate them to strategic life choices 
such as family planning, resulting in mixed results, which proves the challenge and confirms that 
empowerment in one dimension does not necessarily leads to empowerment in another dimension, 
especially if the consequential significance differ. Moreover, the measurements available – decisions 
in daily household decisions and purchases – are slightly ambiguous, because responsibility does 
not necessarily implies control over, as it may be assigned as a duty to the woman by others. For 
example, the decision what to cook each day may merely represent a duty than a choice (Basu & 
Koolwal, 2005). To the contrary, these measures may also under-estimate women’s influences, as it 
does not reveal the subtle negotiations between men and women (Kabeer, 1999a). 
 Finally, where are the men in this thesis? Empowerment is a relational factor, yet the role and 
voice of men is hardly heard. In most measures the relational aspect is (indirectly) included, yet only 
women are interviewed. The DHS does collect data from men as well, but only in a sub-sample of the 
households, which was too small for re-interviewing. Leaving out men of the equation may result in 
the ‘women as victim, men as problem’ discourse, which is not the intention of this thesis.
 Statistical perspectives on empowerment are simple windows on complex realities, which can 
only capture a glimpse of the processes and negotiations. To capture the complexity, in-depth 
qualitative data is needed. For example, qualitative data and interpretation could give more insights 
into decision-making processes, and reveal local explanations about causal mechanisms that 
interviewees understood as having contributed to certain outcomes and associations. Nevertheless, 
surveys could still benefit from better measurements by taking into account what matters in which 
setting, to lose the ambiguity in some of the current measurements, and to interview both men and 
women. 
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Measuring causality
This thesis focused on identifying causes and consequences, and therefore it is not surprising 
the second limitation relates to causality. According to Neuman’s Social Research Methods (2000, 
in Porpora, 2008, pp. 6 – part III) “You need three things to establish causality: temporal order, 
association, and elimination of plausible alternatives.” The second and third criteria (significant 
coefficients, and tackling the potential problem of cofounders and spurious relations) are met by 
most cross-sectional studies as well. This thesis adds to the literature by its approach on the first 
criterium: temporal order, by using panel data. In chapter 2, empowerment levels are measured 
before safe motherhood outcomes, limiting endogeneity issues due to inverse causality. By applying 
panel fixed effects models in chapters 3 to 5, we solved endogeneity problems caused by unknown 
time-invariant factors affecting both empowerment and safe motherhood. However, this approach 
does not tackle possible endogeneity caused by unknown factors affecting both the change in 
reproductive health and the change in empowerment. Instrumental variable analysis is a preferred 
method to solve this statistical problem; unfortunately, no solid instruments were available in the data 
sets. Finding instruments for reproductive health variables is difficult. The most successful ones have 
been used to predict fertility (e.g. sex composition, twins, fecundity), yet these are only applicable 
in large data sets, and might not be as strong in areas with high fertility (reducing the strength of 
the instruments of sex composition and twins), and where miscarriages are not completely random 
(but related to health care seeking behaviour; the Lake Zone Region has high incidences of malaria, 
which is an important risk factor for pregnancy loss, and hence likely correlated to bed net use, and 
the uptake of prophylaxis). As such, we acknowledge that our findings might be vulnerable to the 
statistical limitations we faced. The results are nevertheless at least indicative of causal relationships 
between various empowerment dimensions and various phases of the reproductive health cycle. As 
the use of instrumental variables analysis has proven difficult and limited to certain data sets and 
situations, and because survey data is also limited in providing insights in the causal mechanisms 
and (decision-making) processes, one avenue for future research would be to focus more on these 
mechanisms, by applying several tools which complement each other. For example, additional 
qualitative data could be analysed using Qualitative Comparative Analysis (QCA) to understand the 
factors and pathways resulting in certain outcomes. Next to determining causality in a statistical 
way, the analyses were based on two waves data sets (1991-1994 for KHDS; and 2004-2010 for the 
DHS), which limits the possibility to study shorter and longer changes and effects thereof. It would 
be interesting to collect additional waves to test longer term effects, even across generations. 
Translating probabilistic research to policy recommendations 
Finally, and related to the discussion on causality, we discuss the policy recommendations. The 
policy recommendations are currently formulated based on the assumption that we can influence 
Y by intervening at X. Yet, this assumption is debatable. Reiss (2009) distinguishes various accounts 
of causation, i.e. the counterfactual, regularity, mechanistic, interventionist, and the probability 
account. This thesis is an example of the latter, a method aimed at interfering causal relationships 
from statistical analyses (p.24). Yet, to make the claim that we can control Y by manipulating X, is a 
claim based on an interventionist account, and that is exactly the problem according to Reiss (ibid.), 
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who states that ‘the meaning of causal claims is constrained by the type of evidence put forward in 
their favour’ (p. 31). He does not state that the interventionist claim made based on a probabilistic 
account is necessarily false, but it cannot directly be accepted; it should rather be investigated. 
Following this reasoning, a next step would be to conduct intervention research to test the policy 
implications as suggested. 
6.6 | CONCLuDING THOuGHTS
This thesis had demonstrated the potential and limitations of women’s empowerment in promoting 
safe motherhood in the Lake Zone Region in Tanzania, a predominantly rural area, characterised 
by patriarchal structures, where fertility rates have remained high and the uptake of delivery care 
low. Whereas other studies have acknowledged the bi-directionality of the relationship but few 
of them actually studied it, we have covered this gap partly by showing some of the pathways of 
this relationship. As such, the title of this thesis Power and Pregnancies could equally have been 
Pregnancies and Power. 
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INTRODuCTION
With fertility rates up to seven children per woman, and half of the women delivering their child 
at home without skilled birth attendant, resulting in one of the highest maternal mortality rates, 
Tanzania is far behind on achieving Millennium Development Goal number 5: improving maternal 
health (i.e. health of women during pregnancy, childbirth and postpartum period). Unequal power 
relations between women, their spouses and possible other involved decision-makers could directly 
or indirectly influence maternal health behaviour through the ability to acquire information, to decide 
and to act regarding the uptake of basic health services. For this reason, policy makers increasingly 
invest in women’s empowerment in order to improve maternal health. Yet, scholars show mixed 
results of the relationship between empowerment and maternal health. In addition, the results are 
context-specific and not equally strong for each empowerment dimension or at each phase of the 
reproductive health cycle (the phases of family planning, and the period and care during pregnancy 
and child delivery). As such, policy makers could benefit from clearer evidence on how women’s 
empowerment may affect safe motherhood. Moreover, it is likely that there is a reciprocal effect 
from reproductive health to women’s empowerment. For example, fertility decline implies spending 
less time on child-rearing, potentially increasing time for income generating activities. Fertility 
decline also implies having more resources available per child, which could be invested in children’s 
education. In a similar vein, an effect of maternal health on changing power relations is also likely. 
In many low-income countries, women’s status is strongly related to their success in fulfilling their 
reproductive role. Fulfilling this role successfully likely increases women’s status in the household, 
whereas childless women tend to be stigmatized. Yet, little is known about these effects to date. 
 This study seeks to answer the following question: How are women’s empowerment and safe 
motherhood causally related? To address this question, in 2010 we conducted fieldwork in the Lake 
Zone Region in Tanzania (three regions bordering Lake Victoria: Kagera, Mwanza, and Mara), an area 
characterised by high fertility rates and a low uptake of delivery care, resulting in high health risks. 
The area is located in the North-West of the country, and characterized by a patriarchal system, 
where polygynous marriages are relatively common. It is a predominantly rural region, dominated 
by agriculture and some fishing activities. 
 While focusing on safe motherhood and its risks, we distinguish three main phases: family 
planning (including contraceptive use and fertility), antenatal care, and delivery care. We define 
women’s empowerment as the ability to make choices, and acknowledge that it comprises different 
levels and dimensions. This thesis focuses on the individual and household level, and includes 
three dimensions: economic, socio-cultural, and interpersonal. Within the economic dimension, we 
include employment (counting all economic activities) and the financial contribution made to the 
household income. In the socio-cultural dimension we focus on education. Finally, we address the 
interpersonal domain, pointing to intra-household dynamics. Here, we include two sub-domains: 
bargaining power and bodily integrity. Bargaining power refers to intra-household decision making, 
i.e. who has the power to decide. Being one of the empowerment dimensions closest related to 
reproductive health, we define bodily integrity as women’s control over and autonomy of one’s own 
body, which includes control over sexuality and the absence of domestic violence. 
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Development interventions rely on beliefs about causes and effects of these interventions, and 
of policies, norms, and behaviour. In practice, policy makers would benefit from clearer evidence 
on causal directions and mechanisms. Yet, determining causal relationships remains difficult. 
Most studies that rely on cross-sectional data, usually provide mere correlations. This thesis adds 
to the literature by using two unique panel data sets. The first data set is the Kagera Health and 
Development Survey (KHDS) for which we use the 1991 and 1994 waves. The second data set is 
based on the Tanzania Demographic and Health Survey (THDS) from 2004. In 2010, 807 women 
from the Lake Zone Region were re-interviewed. Although this does not solve all challenges in 
determining causality, panel data sets do offer the possibility to analyse the temporal order, to study 
changes over time. 
MAIN FINDINGS
Economic empowerment and service uptake
Decisions on the number and timing of children, of antenatal care and delivery care are crucial 
decisions that directly influence the health of (pregnant) women and their (unborn) child. These 
decisions are usually made within the context of a household, and therefore may be (partly) 
outside of the control of women. Among scholars and policy makers, there is consensus about the 
potential positive effect of economic empowerment on women’s maternal health. Yet, the size of 
this effect as well as the mechanisms through which it works are less clear. In Chapter 2 we study 
the effect of economic empowerment on the uptake of health services, including contraceptive 
methods, antenatal care and delivery care, as a way to reduce the risk of unintended pregnancy 
and complications during delivery. We specifically look at the possible role of intra-household 
decision-making, to see whether women make autonomous decisions or that bargaining takes 
place. We use the two wave TDHS data set, linking information about economic empowerment and 
bargaining power in 2004 to health care uptake between 2004 and 2010. We find that women who 
are economically active visit a health centre for antenatal care check-ups more frequently. Women 
that contribute to the household’s income also show on average a higher uptake of antenatal care 
services, and are less likely to deliver their child at home. Adding two measurements of bargaining 
power to the model does not alter the direct effect of economic empowerment. As such, we 
conclude that the results on antenatal care and delivery care uptake is in line with the separate 
spheres theoretical model, implying that economically empowered women are most likely able to 
make autonomous decisions regarding the uptake of the maternal health services. 
Safe motherhood and bodily integrity
Whereas Chapter 2 considers empowerment as a cause, Chapters 3 to 5 studies empowerment 
as a consequence of maternal health, a relationship which is little studied. That maternal health 
can influence women’s empowerment is probable given due to the fact that in many developing 
societies women’s status is strongly related to their success in fulfilling their reproductive role. 
While having children is likely to improve women’s status in the household, childless women tend 
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to be stigmatized, and women might also suffer stigmatization after miscarriages or stillbirths. This 
relationship has been described by several anthropological accounts, but has hardly ever been 
tested quantitatively. In Chapter 3, we investigate the effect of maternal health (i.e. number of 
children, child mortality, pregnancy loss and infertility) on women’s bodily integrity. Bodily integrity 
is measured by women’s attitude towards intimate partner violence, and the perceived control 
over sexual relationships. We use the two wave TDHS data set, applying panel fixed effects. We find 
that reported pregnancy loss (miscarriage or stillbirth) is associated with a reduction in the level 
of bodily integrity as measured by the acceptance of intimate partner violence, i.e. women who 
reported one or more pregnancy losses tend to express increased tolerance to violence. Similarly, 
women who have reported a death of one or more children, report reduced control over the sexual 
relationship with their spouse. These results confirm the idea that women’s bodily integrity is partly 
dependent on their reproductive role, i.e. the birth and lives of their children. Women likely bear the 
consequences as stigma and a reduction of support, and experience a deterioration of their status.
Effects of fertility on female labour
Chapter 4 studies the effect of fertility on female labour supply. This effect has been analysed 
extensively in industrialized countries. The relationship could be negative, as child rearing is 
time-consuming and thus women may have less time available to work. On the other hand, an 
additional income might be required to cover the costs of raising a child, which could lead to an 
increase in the hours worked. Most scholars in industrialized countries have found evidence for 
the first explanation, yet the results from studies in middle- and lower-income countries are more 
mixed. The relationship could be different for lower-educated women and women living in rural 
areas, and could differ per type of employment, as some jobs may be more compatible with child 
rearing. Moreover, we hypothesize that the relationship depends on the life cycle. With the status of 
women in Tanzania being highly dependent on motherhood, fertility is expected to strongly reduce 
female labour supply for young, recently married women. Over time, the effect may reduce or even 
become positive, as women’s status may increase possibilities to spend time on income-generating 
activities. In this chapter, we study this hypothesis using the Kagera Health and Development Survey 
from 1991 and 1994, measuring the effect of the number of small children under the age of six on 
the number of hours spent on income-generating activities in the past week. We find that fertility 
has an unambiguous positive effect, i.e. the number of work hours increases with the number of 
children. This result contradicts most other studies, but is not surprising. In a rural area such as 
Kagera, most women are engaged in informal economic activities (e.g. working on family farm 
land) which are more likely to be compatible with child-care, limiting the barriers to work. We also 
find that the positive effect reduces with age: while older women work on average more hours per 
weeks, this decreases with the number of small children. This result contradicts our hypothesis. A 
possible explanation could be that as the number of hours worked increases with age, older women 
have more work hours they could reduce. Moreover, with higher age, the total number of children 
increases as well. Although most work might be compatible with child-care, it may have its limits. 
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The effect of younger siblings on education
We are also interested in the link between fertility and children’s education, as a form of investment 
in empowerment of the next generation, and potentially reducing intergenerational poverty. In 
high-income countries, most studies have found a consistent negative effect of the number of 
siblings on educational attainment. The evidence from lower-income countries is more mixed, and 
child mortality is usually not taken into account. Theory is quite straightforward about the effect 
of the number of siblings: the more children, the less resources are available per child. In addition, 
we study the role of sequence or ranking, for which theory leads to competing hypotheses. Older 
children might be more likely to drop out of school in order to contribute to household chores or to 
engage into income-generating activities. However, first born children might have benefitted most 
from available resources, as competition with siblings is absent during the early years. The effect 
could also be U-shaped: when older siblings leave the household, the situation of the youngest 
might improve as fewer children have to compete over resources. We study the effect of the number 
of siblings and child mortality on the number of education years completed, using the TDHS 2004-
2010 data, among 256 children who were between the ages of seven and nine in 2004. We find 
that additional younger siblings reduce the number of years of education completed by the older 
siblings. The effect of size interacts with sequence: later born children are more likely to suffer from 
the birth of younger siblings. Moreover, we see that child mortality has a negative effect as well. 
CONCLuSION
This thesis contributes to the literature in three ways. First, whereas most studies only focus on 
women’s empowerment as a determinant of maternal health, we show that maternal health can have 
consequences for empowerment as well. Second, most scholars claim or suggest causality based 
on cross-sectional data, but this thesis is based on panel data sets, providing better possibilities to 
study change over time. Third, this study provides clearer evidence which empowerment indicator 
is linked to which phase in the reproductive life cycle. Being empowered in one dimension does 
not necessarily imply being empowered in another. As such, the linkages between women’s 
empowerment and safe motherhood differ according to the empowerment dimensions, and the 
phases of the reproductive cycle.  
 The first phase of the reproductive cycle focuses on family planning. We show that women’s 
economic empowerment does not have a robust effect on contraceptive use; yet, fertility does have 
a negative effect on children’s education, and a positive effect on employment, i.e. women tend to 
increase the hours of work with an increase in the number of children. The number of children born 
to the woman does not affect her bodily integrity though. For the second phase, during pregnancy, 
we see that economic empowerment does positively and directly affect the number of antenatal care 
visits, i.e. economically empowered women receive on average more antenatal care. Subsequently, 
miscarriages and stillbirths have an adverse effect on the attitude towards intimate partner violence, 
yet no effect on the perceived control over the sexual relationship with the husband is registered. 
The final phase includes child delivery and child mortality. Economic empowerment does positively 
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contribute to delivery care, as more economically empowered women are more likely to deliver in 
a health facility, and less likely at home. This effect is strong for the economic contribution made by 
women, but is inconclusive for employment. Child mortality negatively affects the investment in 
other children’s education, as well as the perceived control over the sexual relationship, yet it does 
not seem to have consequences for the attitude towards intimate partner violence.
POLICy IMPLICATIONS
This thesis demonstrates that women’s empowerment and safe motherhood are intertwined and 
can be both each other’s cause and effect, and as such intervening at one of them can have a positive 
effect on the other. For example, this thesis confirms that economic empowerment can have a 
beneficial effect on health seeking behaviour, specifically antenatal care and delivery care. Therefore, 
policies increasing women’s access to income-generating activities are likely to also increase 
maternal health care uptake. Moreover, investing in family planning (i.e. reducing the number of 
children) seems to have a (small) beneficial effect on the investments in children’s education, and 
has therefore the potential to reduce intergenerational poverty. This thesis therefore points to a 
circle of causes and consequences, indicating that the least empowered and most marginalized 
women are most likely to have high fertility rates and suffer from ill health, and consequently are 
also most likely to suffer stigmatisation and see a reduction in their status. We furthermore show 
that not all empowerment dimensions positively affect maternal health, and similarly, not all safe 
motherhood outcomes benefit empowerment equally. Moreover, mixed results in the literature 
indicates the relationships are context specific. As such, for policies to be effective, policy makers 
could benefit from a context specific analysis and should target specific empowerment dimensions 
and phases of the reproductive cycle. 
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INTRODuCTIE
Tanzania wordt gekenmerkt door hoge vruchtbaarheidscijfers, regionaal tot zeven kinderen per 
vrouw. De helft van de vrouwen bevalt thuis zonder kundige begeleiding, resulterend in een van 
de hoogste moedersterftes wereldwijd. Hiermee loopt Tanzania ver achterop met het behalen 
van Millenniumdoel nummer 5: het verbeteren van de gezondheid van moeders (dat wil zeggen 
de gezondheid van vrouwen tijdens de zwangerschap en tijdens en na de geboorte). Ongelijke 
machtsrelaties tussen vrouwen, hun echtgenoten en mogelijke andere betrokken besluitmakers 
kunnen direct of indirect het gezondheidsgedrag beïnvloeden. Bijvoorbeeld via de capaciteit om 
informatie te verzamelen, besluiten te nemen en gedrag, zoals het gebruik van gezondheidszorg. 
Daarom wordt door beleidsmakers in toenemende mate geïnvesteerd in de ‘empowerment’1 van 
vrouwen om de gezondheid van moeders te verbeteren. Wetenschappers laten wisselende resultaten 
zien van de relatie tussen empowerment en de gezondheid van moeders. Bovendien zijn de 
resultaten context specifiek en blijkt de relatie niet even sterk voor elke dimensie van empowerment 
en elke fase van de reproductieve cyclus (de fasen van familieplanning en de periode en zorg tijdens 
de zwangerschap en geboorte). Beleidsmakers zouden daarom kunnen profiteren van duidelijker 
inzicht in hoe empowerment van vrouwen de gezondheid van moeders kan beïnvloeden. Tevens 
is het waarschijnlijk dat er een wederkerig effect bestaat van reproductieve gezondheid op 
empowerment van vrouwen. Bijvoorbeeld, een afname in het vruchtbaarheidscijfer gaat gepaard 
met een afname in de tijd die besteed wordt aan de zorg voor kinderen, hetgeen potentieel kan 
leiden tot een toename in het aantal uren dat gewerkt wordt. Minder kinderen betekent ook dat 
er per kind gemiddeld meer middelen beschikbaar zijn, en deze middelen zouden vervolgens 
geïnvesteerd kunnen worden in het onderwijs van de kinderen. Het is ook waarschijnlijk dat er een 
effect bestaat van de gezondheid van vrouwen op machtsrelaties. In veel ontwikkelingslanden is 
de status van vrouwen sterk gerelateerd aan het succes van hun reproductieve taak. Het succesvol 
vervullen van deze taak verhoogt waarschijnlijk de status van de vrouw in het huishouden, terwijl 
kinderloze vrouwen een grote kans lopen gestigmatiseerd te worden. Er is echter nog weinig 
bekend over deze effecten. 
 Deze studie probeert de volgende vraag te beantwoorden: Hoe zijn empowerment van vrouwen en 
gezondheid van moeders causaal aan elkaar gerelateerd? Om deze vraag te beantwoorden, hebben we 
in 2010 veldwerk gedaan in de Lake Zone regio in Tanzania (drie regio’s grenzend aan het Victoriameer: 
Kagera, Mwanza en Mara), een regio die wordt gekarakteriseerd door hoge vruchtbaarheidscijfers 
en een laag gebruik van gezondheidszorg, resulterend in hoge gezondheidsrisico’s. De regio is 
gesitueerd in het Noordwesten van het land, wordt gekarakteriseerd door een patriarchaal systeem, 
waar polygyne huwelijken vrij gebruikelijk zijn. Het is een overwegend ruraal gebied, gedomineerd 
door landbouw en enige visserij. 
 Bij het focussen op de gezondheid van moeders en de bijkomende risico’s, onderscheiden we 
drie voornaamste fases: familieplanning (inclusief het gebruik van voorbehoedsmiddelen en het 
aantal geboren kinderen), zwangerschapscontroles, en de zorg tijdens bevallingen. We definiëren 
1 Voor ‘empowerment’ bestaat geen goede Nederlandse vertaling. Het betekent zoiets als ‘in staat stellen’, of ‘de zeggenschap en 
capaciteit om keuzes te maken’.
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empowerment als de capaciteit om keuzes te maken en erkennen dat deze term meerdere niveaus 
en dimensies omvat. Dit proefschrift focust op het individuele en huishoudniveau en op drie 
dimensies: economisch, sociaal-cultureel en inter-persoonlijk. De economische dimensie omvat 
arbeid (inclusief alle economische activiteiten) en de financiële bijdrage aan het huishouden. Voor 
de sociaal-culturele dimensie focussen we ons op educatie. Als laatste adresseren we het inter-
persoonlijke domein, wijzend naar dynamiek binnen het huishouden. We onderscheiden twee 
sub-dimensies: onderhandelingsmacht (‘bargaining power’) en lichamelijke integriteit (‘bodily 
integrity’). Onderhandelingsmacht refereert aan besluitvorming binnen een huishouden, oftewel 
wie heeft de zeggenschap over bepaalde keuzes. Als een van de empowerment dimensies die het 
sterkst gerelateerd is aan reproductieve gezondheid, definiëren we lichamelijke integriteit als de 
controle en autonomie die vrouwen hebben over hun eigen lichaam, met inbegrip van controle 
over seksualiteit en de afwezigheid van huiselijk geweld.
 De overtuiging dat interventies, beleid, normen en gedrag oorzaken en gevolgen hebben 
vormt de basis voor ontwikkelingsinterventies. In de praktijk zouden beleidsmakers profiteren 
van duidelijker bewijs van causale richtingen en mechanismen. Het identificeren van oorzakelijke 
relaties blijft echter moeilijk. De meeste studies baseren zich op cross-sectionele data, en zijn 
daarmee vaak beperkt tot het presenteren van correlaties. Door het gebruik van twee unieke panel 
datasets, draagt dit proefschrift bij aan de bestaande literatuur. De eerste dataset is de ‘Kagera 
Health and Development Survey (KHDS)’2. Van deze dataset gebruiken wij de data uit 1991 en 1994. 
De tweede dataset is gebaseerd op de ‘Tanzania Demographic and Health Survey (THDS)’3 uit 2004. 
In 2010 hebben wij 807 vrouwen uit de Lake Zone regio opnieuw geïnterviewd. Alhoewel het niet 
alle uitdagingen betreffende het identificeren van causaliteit oplost, geven panel datasets wel de 
mogelijkheid om veranderingen over tijd te bestuderen. 
bELANGRIJkSTE bEvINDINGEN
Economische empowerment en het gebruik van gezondheidszorg
Beslissingen over het aantal en de timing van kinderen, van zwangerschapscontroles en 
geboortezorg zijn cruciale besluiten die direct de gezondheid van (zwangere) vrouwen en hun 
(ongeboren) kind beïnvloeden. Deze beslissingen worden doorgaans binnen een huishouden 
gemaakt en kunnen daarom buiten de controle van de vrouw vallen. Onder wetenschappers en 
beleidsmakers is er consensus dat economische empowerment een potentieel positief effect heeft 
op de gezondheid van moeders. De grootte van dit effect, als mede de mechanismen achter dit 
effect zijn echter niet volledig helder. In hoofdstuk 2 bestuderen we het effect van economische 
empowerment op het gebruik van gezondheidszorg, inclusief het gebruik van voorbehoedsmiddelen, 
zwangerschapscontroles en geboortezorg. Het gebruik van deze zorg kan risico’s op ongeplande 
zwangerschappen en complicaties tijdens de geboorte verminderen. Specifiek kijken we naar de 
mogelijke rol van besluitvorming binnen het huishouden om te zien of vrouwen autonome besluiten 
2 Letterlijke vertaald: Kagera gezondheid en ontwikkeling enquête.
3 Letterlijk vertaald: Tanzania demografische en gezondheid enquête.
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nemen of dat er onderhandelingen plaatsvinden. We gebruiken de TDHS dataset en relateren 
gegevens over economische empowerment en onderhandelingsmacht in 2004 aan het gebruik van 
gezondheidszorg tussen 2004 en 2010. We vinden dat vrouwen die in 2004 economisch actief zijn 
gemiddeld vaker een kliniek bezoeken voor zwangerschapscontroles tussen 2004 en 2010. Vrouwen 
die ook een bijdrage leveren aan het huishoudinkomen maken niet alleen vaker gebruik van 
zwangerschapscontroles, maar bevallen ook minder vaak thuis. Het toevoegen van twee metingen 
van onderhandelingsmacht aan het model verandert het effect van economische empowerment 
niet. Daarom concluderen wij dat de gevonden resultaten overeenkomen met de ‘seperate spheres’4 
theoretisch model, hetgeen betekent dat economisch sterke vrouwen waarschijnlijk autonoom 
beslissingen nemen over het gebruik van gezondheidszorg rondom de zwangerschappen. 
Gezondheid van moeders en lichamelijke integriteit
Terwijl hoofdstuk 2 empowerment als een oorzaak beschouwt, bestuderen hoofdstukken 3 tot 5 
empowerment als een gevolg van reproductieve gezondheid, een relatie die niet vaak is onderzocht. 
Dat reproductieve gezondheid een effect kan hebben op de empowerment van vrouwen is 
waarschijnlijk, omdat in veel ontwikkelingslanden de status van vrouwen sterk gerelateerd 
is aan het succesvol vervullen van hun reproductieve rol. Terwijl het hebben van kinderen 
hoogstwaarschijnlijk de status van vrouwen binnen het huishouden vergroot, worden kinderloze 
vrouwen vaker gestigmatiseerd. Mogelijk worden vrouwen ook gestigmatiseerd na miskramen en 
doodgeboortes. Deze relatie is beschreven in diverse antropologische werken, maar is nauwelijks op 
een kwantitatieve manier getest. In hoofdstuk 3 bestuderen we het effect van de gezondheid van 
moeders (d.w.z. het aantal kinderen, kindsterfte, miskramen, doodgeboortes en onvruchtbaarheid) 
op de lichamelijke integriteit van vrouwen. Lichamelijke integriteit is gemeten door de houding 
van vrouwen ten aanzien van partner geweld en door de controle die ze ervaren over hun seksuele 
relatie. We analyseren de TDHS dataset uit 2004 en 2010 met panel fixed effects. De resultaten laten 
zien dat het verlies van een zwangerschap (miskraam of doodgeboorte) gerelateerd is aan een 
afname in lichamelijke integriteit zoals gemeten door de houding ten aanzien van partner geweld. 
Dat wil zeggen dat vrouwen die hebben aangegeven dat ze een of meerdere zwangerschappen 
hebben verloren, vaker een toename laten zien in de tolerantie ten aanzien van partner geweld. 
Verder zien we dat vrouwen die het overlijden van een of meer kinderen hebben gerapporteerd, 
ook vaker een afname in de controle over de seksuele relatie laten zien. Deze resultaten bevestigen 
het idee dat lichamelijke integriteit van vrouwen gedeeltelijk afhankelijk is van hun reproductieve 
rol: de geboorte en de levens van hun kinderen. Vrouwen dragen waarschijnlijk consequenties zoals 
stigma en een afname van steun en ervaren een verslechtering van hun status. 
Effecten van kinderen op arbeidsparticipatie van vrouwen
Hoofdstuk 4 bestudeert het effect van het hebben van kinderen op arbeidsparticipatie van vrouwen. 
Deze relatie is uitgebreid onderzocht in geïndustrialiseerde landen. Het effect zou negatief kunnen 
zijn, omdat het opvoeden van kinderen tijd kost en vrouwen daarom mogelijk minder tijd hebben om 
te werken. Echter, om de kosten voor de opvoeding te kunnen betalen is mogelijk een extra inkomen 
4 Letterlijk vertaald: gesplitste gebieden. 
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nodig, hetgeen juist kan leiden tot een toename in het aantal uren dat gewerkt wordt. De meeste 
wetenschappers in geïndustrialiseerde landen hebben bewijs gevonden voor de eerste verklaring. 
De resultaten uit midden- en lage inkomenslanden zijn echter niet eenduidig. Het effect zou anders 
kunnen zijn voor laag opgeleide vrouwen, vrouwen in rurale gebieden en zou kunnen verschillen 
per type arbeid, aangezien sommige banen gemakkelijker te combineren zijn met het opvoeden van 
kinderen. Verder vermoeden wij dat de relatie afhankelijk is van de levenscyclus. Omdat de status van 
Tanzaniaanse vrouwen sterk verbonden is aan moederschap, verwachten wij dat door de komst van 
kinderen het aantal uren arbeid verlaagd wordt onder jonge, pasgetrouwde vrouwen. Met de jaren 
zou dit effect kunnen afnemen of zelfs kunnen omdraaien, vanuit de veronderstelling dat de status is 
toegenomen en daarmee ook de mogelijkheden om te werken. In dit hoofdstuk analyseren we deze 
hypotheses met de KHDS data uit 1991 en 1994, waarbij we het aantal kinderen in de leeftijd 0-5 
jaar relateren aan het aantal uren dat besteed is aan inkomensgenererende activiteiten in de week 
voorafgaande aan het interview. De resultaten laten een duidelijk positief effect zien: het aantal 
uren werk neemt toe als het aantal kleine kinderen toeneemt. Dit resultaat weerspreekt de meeste 
andere studies, maar is niet geheel verrassend. In een ruraal gebied zoals Kagera zijn de meeste 
vrouwen actief in informele economische activiteiten (bijvoorbeeld het werken op eigen land) die 
waarschijnlijk vaker te combineren zijn met opvoedtaken, waardoor zij minder obstakels ervaren 
om te werken. Onze resultaten laten verder zien dat dit positieve effect afneemt als de leeftijd van 
vrouwen toeneemt: alhoewel oudere vrouwen gemiddeld meer uren per week werken, neemt dit 
aantal af naarmate het aantal kleine kinderen toeneemt. Dit resultaat is tegen onze verwachting 
in. Een mogelijke verklaring is dat oudere vrouwen, gezien het feit dat zij gemiddeld meer uren 
werken, ook meer arbeidsuren hebben waarop zij kunnen besparen. Bovendien, met leeftijd neemt 
ook het totale aantal kinderen toe. Alhoewel het meeste werk te combineren is met het opvoeden 
van kinderen, zit hier mogelijk wel een limiet aan. 
Het effect van jongere broers en zussen op onderwijs
We zijn ook geïnteresseerd in de relatie tussen het aantal kinderen en het onderwijs van kinderen. 
Onderwijs wordt gezien als een investering in de empowerment van de volgende generatie, 
en in potentie een afname van armoede in de volgende generatie. De meeste studies in hoge 
inkomenslanden hebben een consistent negatief effect gevonden van het aantal broers en zussen 
op onderwijsdeelname en resultaten. Het bewijs uit lage inkomenslanden is minder eenduidig. 
Daarnaast wordt kindsterfte vaak niet meegenomen in de analyses. Theorie is duidelijk over het 
effect van jongere broers en zussen: hoe meer kinderen er zijn, hoe minder middelen er beschikbaar 
zijn per kind, hoe lager de onderwijsdeelname. Naast het aantal kinderen, bestuderen wij ook de rol 
van volgorde, waarvoor verschillende, tegenstrijdige hypotheses bestaan. Oudere (eerstgeborene) 
kinderen hebben mogelijk een grotere kans op schooluitval, zodat zij bij kunnen dragen aan het 
huishouden of kunnen werken. Echter, eerstgeborene hebben mogelijk ook het meeste geprofiteerd 
van de beschikbare middelen, gezien het gebrek aan competitie met broers en zussen in de eerste 
jaren. Het effect kan ook een U-vorm aannemen: zodra oudere broers en zussen het huishouden 
verlaten, verbetert mogelijk de situatie voor de jongere kinderen, aangezien er minder competitie 
zal zijn over de beschikbare middelen. We bestuderen het effect van het aantal broers en zussen op 
210223-L-bw-Westeneng
193 Samenvatting (summary in Dutch) | 
het aantal jaar onderwijs dat is afgerond. We gebruiken de TDHS 2004-2010 data met 256 kinderen 
in de leeftijdscategorie 7-9 jaar (in 2004). De resultaten laten zien dat additionele jongere broers 
en zussen het aantal jaren onderwijs doet afnemen. Het effect van het aantal kinderen heeft een 
wisselwerking met de volgorde van kinderen: later geborenen hebben een grotere kans dat hun 
onderwijs lijdt onder de toename van het aantal jongere broers en zussen. Verder vinden we een 
negatief effect van kindersterfte: als een broer of zus overlijdt neemt onderwijsdeelname af. 
CONCLuSIE
Dit proefschrift draagt op drie manieren bij aan de literatuur. Ten eerste: terwijl de meeste studies 
zich alleen richten op empowerment als oorzaak voor de gezondheid van moeders, laten wij zien 
dat deze gezondheid ook consequenties kan hebben voor de empowerment van vrouwen. Ten 
tweede claimen of suggereren veel wetenschappers dat zij causale verbanden aantonen op basis 
van cross-sectionele data. Dit proefschrift is echter gebaseerd op twee panel datasets; dit geeft meer 
mogelijkheden om veranderingen over tijd te meten. Ten derde levert deze studie duidelijker bewijs 
welke dimensie van empowerment gerelateerd is aan welke fase van de reproductieve cyclus. 
Empowered zijn in een van de dimensies betekent niet noodzakelijkerwijs dat men ook empowered 
is in de andere dimensies. Dit betekent ook dat de relaties tussen empowerment van vrouwen en 
gezondheid van moeders verschillen per empowerment dimensie en afhankelijk is van de fase van 
de reproductieve cyclus. 
 De eerste fase van de reproductieve cyclus richt zich op familieplanning. Dit proefschrift 
laat zien dat economische empowerment geen robuust effect heeft op het gebruik van 
voorbehoedsmiddelen. Verder heeft het aantal kinderen een negatief effect op het onderwijs 
van kinderen en een positief effect op arbeidsparticipatie: vrouwen gaan meer uren werken bij 
een toename van het aantal kinderen. Het aantal geboren kinderen heeft echter geen effect op 
lichamelijke integriteit van vrouwen. Bij de tweede fase, gedurende de zwangerschap, zien we dat 
economische empowerment een positief direct effect heeft op het aantal zwangerschapscontroles: 
vrouwen die economisch empowered zijn kiezen gemiddeld vaker voor zwangerschapscontroles. 
Miskramen en doodgeboortes hebben een ongunstig effect op de houding ten aanzien van 
partner geweld, maar hebben echter geen effect op de controle die vrouwen ervaren over hun 
seksuele relaties. De laatste fase betreft de geboorte en kindsterfte. Economische empowerment 
draagt positief bij aan bevallingszorg: vrouwen die economisch empowered zijn bevallen vaker 
in een kliniek en minder vaak thuis. Dit effect is sterk voor vrouwen die financieel bijdragen aan 
het gezinsinkomen, maar is niet sluitend voor arbeidsparticipatie. Kindsterfte heeft een negatieve 
invloed op de onderwijsdeelname van de andere kinderen, als ook op de controle die vrouwen 
ervaren binnen hun seksuele relatie. Het lijkt echter geen consequenties te hebben voor de houding 
ten aanzien van partner geweld. 
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bELEIDSIMPLICATIES
Dit proefschrift laat zien dat de empowerment van vrouwen en de gezondheid van moeders zijn 
vervlochten en zowel elkaars oorzaak als gevolg kunnen zijn. Als zodanig zouden interventies 
gericht op een van beide een positief effect kunnen hebben op de ander. Bijvoorbeeld, dit 
proefschrift bevestigt dat economische empowerment een gunstig effect heeft op het gebruik van 
gezondheidszorg, met name op zwangerschapscontroles en bevallingszorg. Beleid dat de toegang 
tot inkomensgenererende activiteiten voor vrouwen bevordert kan daarom ook bijdragen aan een 
verhoogd gebruik van gezondheidszorg door (aanstaande) moeders. Bovendien, het investeren 
in familieplanning (vooral het beperken van het aantal kinderen) lijkt een (klein) gunstig effect 
te hebben op investeringen in onderwijs voor kinderen en kan daarmee in potentie bijdragen 
aan de vermindering van armoede binnen de volgende generatie. Dit proefschrift wijst dus op 
een cirkel van oorzaken en gevolgen. Dat impliceert ook dat vrouwen die het minst empowered 
en het sterkst gemarginaliseerd zijn, de grootste kans hebben om veel kinderen te krijgen en de 
grootste risico’s lopen op gezondheidsproblemen en bovendien daarna de grootste kans hebben 
om gestigmatiseerd te worden en hun status in het huishouden te zien afnemen. We laten verder 
zien dat niet alle empowerment dimensies een positief effect hebben op de gezondheid van een 
moeder, en vice versa, dat niet alle uitkomsten van reproductieve gezondheid een zelfde effect op 
empowerment hebben. Bovendien blijken de resultaten in de literatuur niet eenduidig te zijn en 
verschillen deze per land. Dit betekent dat beleid, wil het effectief zijn, zich zou moeten baseren 
op een context specifieke analyse en zich specifiek zou moeten richten op bepaalde dimensies van 
empowerment en op bepaalde fases van de reproductieve cyclus. 
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Notes
1. It is realistic to assume that reproductive health may also have an impact on women’s contribution to the 
household income. Storeng et al. (2008), found in Burkina Faso that near-miss pregnancy complications put 
strain on intra-household relations, as women often felt responsible for the depletion of income (due to high 
health costs) and were blamed for it. In response, many women tried to minimise spending on their own needs 
and tried to become self-sufficient by resuming domestic and agricultural work often before they felt physically 
ready for it.
2. It should be noted that feminist scholars would probably come to a similar hypothesis, but they would not 
attribute it to a common set of preferences among household members, but rather point to a lack of control 
over the earnings and the resilience of gender ideologies (for example Kabeer, 1997).
3. This assumption is also recognised by Lundberg and Pollak (1996: 146-147) who state: ‘If divorcing partners 
maintain ownership of income received separately within marriage, the demands emerging from marital 
bargaining will depend not on total family income but on the income received by the husband and income 
received by the wife.’
4. Although we analyse various types of household models, and power dynamics are likely to change if women 
increase their income share, we do not suggest policies to intervene with these dynamics as such. 
5. We acknowledge that working and earning an income are only two of the possible channels to establish 
empowerment. 
6. This decision leads to a loss in precision. However, the number of observations in the middle categories are too 
low (five per cent). We have run analyses with different categories, and concluded that the current distinction 
is the best reflection.  
7. An alternative would have been to focus on sole decision-making by the respondent. This correlates strongly 
with the indicator used in the analyses (.6671). Running the analyses with the alternative indicator does lead 
to minor differences in the results, but the main effect of economic empowerment remains intact. Results 
available upon request. 
8. Cronbach’s alpha on these four items is .8593. The loading on the factor is between .6379 and .8518.
9. Cronbach’s alpha is .9200, with factor loadings between .7571 and .9302.
10. Although we have tried to limit omitted variable bias as much as possible, it remains a potential concern as 
long as earning an income is not randomised. One possible omitted attribute might be related to personality 
characteristics of the women.   
11. Working away from home does not necessarily mean being formally employed. It also includes women who 
work on land located further away from the home. Among the 15 per cent who contributes to the household 
financially, the largest share (70 per cent) works in agriculture. 
12. We expected that women who earn an income are also more likely to control household expenses as it is 
(partly) their money to be spent, hence this result is rather unexpected. It might be explained by the indicators 
of employment: women who are not working or working at home have the highest control over money. Most 
likely, they are in charge of daily businesses at home. 
13. It is rather unexpected that women’s economic contribution is significantly correlated with decision-making but 
not with control over household expenses, despite that some household decisions have financial implications 
(small and large household purchases). However, the decision making index is broader than pure financial 
decisions (including the decision what to buy).
14. Ordinary Least Square regression results are preferred over Poisson regression for interpretation purposes. 
Poisson regression leads to similar results. 
15. Based on a White test we conclude that there is no indication of heteroskedasticity in the analyses based on the 
year of pregnancy. See the Annex for more details. 
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16. Likelihood-ratio test suggests that there is no heteroskedasticity based on the year of pregnancy (details can 
be found in the Annex). 
17. For both the Heckman models and IPW calculation, information about the marital status (polygynous marriage) 
and the education of the husband is left out, as this information is only available for married women, and as 
such it is part of the selection. The variables indicating whether a woman is pregnant, amenorrheic or infertile 
are also left out of the Heckman analysis as this information was collected in 2010, and as such is not available 
for women who were not re-interviewed in 2010. 
18. In 2010, a sixth wave was conducted. However, the data was not yet available at the time of analysis of this 
chapter. 
19. This theory makes two important assumptions. First, it assumes that the resources available in the family remain 
fixed over time. Secondly, it assumes that resources have a positive influence on the child.   
20. Although one could argue that if children stabilize marriages, or if more time will be available to children if 
labour participation is reduced, sibship size could also have a positive effect.
21. Although there are exceptions. For example, in their study in Norway, Black, Devereaux and Salvanes (2005) see 
the negative effect of family size disappear once controlled for birth order. In addition, some results might suffer 
from a bias due to spuriousness. Guo and VanWey (1999) tried to control for possible spuriousness, and found 
no longer an effect of sibship size on intellectual development in the United States. 
22. We should also note that studies conducted in developed countries are usually focused on higher education; 
whereas studies in developing countries focus more on primary school aged children as secondary school 
enrolment rates are very low. Costs are generally much higher for higher education, increasing the likelihood 
for a quantity-quality trade-off; which might contribute to the differences found between different contexts. 
23. Several studies (e.g. Dayioğlu et al., 2009; Longwe & Smits, 2012) focus on enrolment, which is measured by a 
dummy variable. However, this variable provides less information as it is only measured at time of interview. 
As children sometimes temporarily drop out of school to return later, we have chosen to analyse the years of 
education completed. 
24. Hence, we do not account for fostering out. Fostering allows parents to partially adjust their family size. Some 
parents will keep economic links with their children and make contributions to their schooling for example. In 
other cases, children are sent to act as a domestic servant, reducing the economic costs to the parents (Lloyd 
& Gage-Brandon, 1994). In our case, fostering out can have various effects. First, if siblings of the child are sent 
out to other families this might have a negative effect (if large investments are made to send that sibling to a 
specific school), a positive effect (if the fostering leads to lower economic costs) or no additional effect (if there 
is no effect on resources available). However, the younger siblings are less likely to be sent out, leaving the 
number of younger siblings not living in the household to a minimum. The possible effect of fostering relates 
specifically to older siblings not living in the household, which is not under study here.  
25. It does not only include actual foster children. It will also include children from the same father within a 
polygamous marriage if the women are living in household. 
26. Booth and Kee (2009) have developed a birth order index to reduce the correlation between size and sequence. 
However, this technique appeared not to be applicable to our variables in our data due to the fact that ranking 
is based on all children born to the mother, while our analyses focuses on the presence of younger siblings. 
27. The tables do not show the results of the 18 district dummies; six of them have a significant effect (compared 
to the reference district).
28. Next to attrition, selection could also be a source of bias. In this chapter we have focused on children aged 7-9 
in 2004, living in the household (otherwise no information available on education) and of whom the mother 
was interviewed for the woman’s questionnaire (otherwise no information available on biological siblings and 
ranking). As important information is missing from the not-selected group, analyses on selection bias is not 
possible. 
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It is the final year of the Millennium Development 
Goals, and yet Tanzania is behind on goal number 
5: improving maternal health. Fertility rates remain 
high with regionally up to seven children per woman, 
and half of the women deliver their child at home 
without skilled birth attendant, resulting in one 
of the highest maternal mortality rates. Although 
evidence is mixed, women’s empowerment is likely 
to improve maternal health, as power relations 
affect decisions regarding family planning and 
health care uptake. Moreover, it is plausible that 
there is a reciprocal effect from maternal health to 
women’s empowerment, yet little evidence exists 
to date. Women’s status is strongly related to their 
success in fulfilling their reproductive role, and 
having children is likely to increase women’s status 
in the household. But what if a woman cannot 
conform to the expected role, if she “fails” the role 
of reproduction and childrearing, would that reduce 
her status? Moreover, does the birth of children 
affect women’s labour participation, and therefore 
her possibilities to generate an income? And what is 
the effect of fertility decisions for the investment in 
empowerment of the next generation: are children 
in large families less likely to attend school? Using 
unique panel data from the Lake Zone Region in 
Tanzania, this study sheds light on some of the causal 
linkages between power and pregnancies.
